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(57) Abstract 

A method for the lysis of micro-organisms such as viruses, in particular for preparing and, if required, purifying membrane 
proteins in said micro-organisms, wherein any proteins which may be present in oligomeric form are preserved in that form while 
the infectiousness of the micro-organisms is destroyed. Said method is characterized in that it includes the step of treating said 
micro-organisms with a composition containing a combination of at least two different amphipathic molecules. The use of the re- 
sulting oligomeric proteins in diagnostic methods or vaccine compositions is also disclosed. 



(57)Abrege 

L'invention a pour objet un procede de lyse de micro-organismes, tels que les virus, notamment aux fins d'obtention et, le 
cas echeant de purification des proteines a localisation membranaire chez ces micro-organismes, ce proced6 permettant de main- 
tenir sous forme oligomerique celles des proteines susceptibles d'etre presentes sous une telle forme dans ces micro-organismes 
tout en detruisant le pouvoir infectieux de ces micro-organismes, lequel procede est caracterise en ce qu'il comprend une etape de 
traitement de ces micro-organismes a I'aide d'une composition contenant une association d'au moins deux molecules differentes 
au caractere amphipathique. L'invention vise egalement I'utilisation des proteines oligomeriques obtenues par ce procede pour la 
mise en oeuvre de methodes de diagnostic, ou dans des compositions vaccinantes. 
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PROCEDE D'OBTENTION DE PROTEINES MEMBRANAIRES, 
PERMETTANT LE MAINTffiN DES STRUCTURES OLIGOMERIQUES DE 
CES PROTEINES EN CONDITIONS DENATURANTES, ET UTILISATION 
DE CES PROTEINES DANS UN BUT DE DIAGNOSTIC OU DE 
5 VACCINATION. 



L'invention a pour objet un procede d*obtention de proteines oligomeriques, 
et plus particuliferement celles a localisation membranaire dans les cellules, micro- 
10 organismes (notamment les virus) ou botes celMaires infectes par ces micro- 
organismes, ce procede pennettant le maintien de ces proteines sous forme 
oligomerique. 

L* invention a egalement pour objet les utilisations de ces proteines 

oligomeriques ainsi obtenues, notamment pour la mise en oeuvre de methodes de 
15 diagnostic de pathologies causees par Tinfection d'un individu par des micro- 

organismes porteurs de telles proteines, ou encore dans le cadre de la vaccination 

contre ce type d*infection. 

De nombreuses proteines k localisation membranaire dans les cellules ou les 

micro-organismes sont sous forme oligomerique. A titre illustratif, on pent citer 
20 parmi les micro-organismes susceptibles de posseder des proteines oligomeriques 

membranaires, les virus responsables du syndrome d'immunodeficience acquise 

(SIDA). 

Dans le cas de la recherche d'une infection par HIV, ime s6rologie trouvee 
positive au depistage, genfiralement par des tests de diagnostic de type EUSA, ne 

25 permet pas, a elle seule, d*affirmer la contamination par le virus. Deux methodes 
concurrentes sont utilisees pour la confirmation. La premiere, reputee la plus 
performante, est connue sous Tabreviation de RIPA ("radio-immuno precipitation 
assay") car elle fait appel a I'immuno-precipitation des proteines vbrales 
prealablement marquees par un isotope radioactif (ici la 35s<ysteine). La seconde 

30 methode est designee par Texpression "western blot". En pratique, elle met en 
oeuvre rimmuno-detection par les anticorps du s6rum a analyser, des proteines 
virales separees par electrophorese et transferees sur une feuille de nitrocellulose 
ou tout autre support equivalent. Dans les deux cas, il faut cultiver le virus comme 
source d'antigene mais, le RIPA n*est realisable qu'en laboratoire specialise ayant 

35 a sa disposition Tequipement et la structure pennettant la culture et le marquage du 
vuiis en conditions reglementees, tandis que le "western blot" pent etre utilise dans 
n'importe quel laboratoire auquel est foumi la membrane portant les proteines 
antigeniques virales deja separees par electrophorese. 
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La glycoproteine de I'enveloppe de HIV-1 est codde par le gene "env", at la 
traduction de I'ARNm correspondant donne une proteine glycosylee, gpl60, sous 
forme d'un precurseur dont la masse mol6culaire est de 160 kDa. La gpl60 est 
clivee a Tinterieur de la cellule pour domier, au niveau de la membrane 

5 cytoplasmique lors du bourgeonnement du virus en cours de formation, d'une part 
la gpl20 que Ton retrouve k I'exterieur de la cellule et du virus, et, d'autre part, la 
gp41, partie transmembranaire de la glycoproteine, qui correspond a Textremite 
carboxy-terminale du precurseur. Une fois la particule virale liberee, la gp41 seule 
proteine transmembranaire, presentera son extremite carboxy-terminale toun6e vers 

10 rinterieur du virus et son extremite amino-terminale faisant saiUie a I'exterieur, se 
maintenant associ^e de fagon non covalente a la gpl20. La gpl20 se comporte 
comme une molecule bi-fonctionnelle. Par son extremite amino-terminale, elle est 
fixee a la gp41 alors que son extremity carboxy-terminale reconnait la region situee 
entre les residus 32 et 47 de la molecule CD4 (specifique des lymphocytes T4 

15 auxiliaires, macrophages...). La liaison de la gpl20 au CD4 permet d'exposer la 
membrane de la cellule cible a la partie hydrophobe amino-terminale de la gp41, ce 
qui semble induire le mteanisme de fusion des membranes du virus et des cellules, 
cette fusion etant a Torigine de la p6n6tration du virion dans la cellule cible lors de 
rinfection (pour revues, voir Evans et Levy, 1989; Wong-Staal et Haseltine, 

20 1992). 

Ce processus de reconnaissance du recepteur viral, suivi de la fusion des 
membranes grace a Tinteraction de I'extremitfi amino-terminale.de la proteine de 
fusion avec la membrane de la cellule cible, n'est pas un mecanisme propre a HIV. 
II est possible grace a la presence, sous forme oligomerique, des glycoproteines 

25 trans-membranaires du virus. Des pontages par agents chimiques ont permis de 
mettre en evidence des trimeres au niveau des glycoproteines de I'enveloppe de 
MuLV (Takemoto et col., 1978; Pinter et Fleissner, 1979), de MuMTV (Racevskis 
et Sarkar, 1980). U a aussi 6t6 montr6 que la proteine de Tenvelope de RSV forme 
des oligomferes retrouves dans les cellules infectees et les particules virales 

30 (Einfeld et Hunter, 1988). Le virus de Tinfluenza exprime egalement a sa surface 
une h6magglutinine sous forme trimerique (Doms et Helenius, 1986). Dans ce 
dernier cas, la forme multimerique est necessaire au transport mtracellulaire de la 
proteine (Copeland et col., 1986; Gething et col., 1986). L'influenza exprime aussi 
a sa surface une neuraminidase sous forme de t6tramere (Varghese et col., 1983), 

35 Le virus de la stomatite v6siculaire (VSV) exprime egalement une glycoproteine 
sous forme oligomerique et, dans ce cas, Tassociation des monomeres est 
indispensable au transport de la proteine du reticxxlum endoplasmique vers 
I'appareil de Golgi (Kreis et Lodish, 1986). L*oligomerisation de la glycoproteine 
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transmembranaire se retrouve egalement dans les paramyxovirus, tel que le virus 
de Sendai et dans le virus des oreillons. 

Les auteurs de la presente invention ont mis en Evidence le fait qu'il est 
possible, dans des conditions bien determinees, et mSme en conditions 
5 denaturantes, d'isoler des formes oligomeriques de cette gp41 de HIV-1 (et plus 
particulierement un trimfere de 120kDa et un tfitramere de 160kDa) qui sont done 
des prot^ines differentes des gpl20 et gpl60 susmentionnees. 

Les structures oligomeriques des proteines, et plus particulierement des 
proteines membranaires, representent des formes moleculaires caracteristiques de 
10 certaines categories de cellules, micro-organismes ou botes cellulaires infectes par 
ces micro-organismes, et sont par consequent des composants particulierement 
avantageux a utiliser: 

- dans le cadre d'un depistage de pathologies caus6es par Tinfection d'un 
individu par ces micro-organismes (notamment par detection d*anticorps diriges 

15 contre ces proteines dans les serums des individus infectes), et plus specifiquement 
dans le cadre d'un test de confirmation des methodes classiques de depistage de ces 
infections, 

- ou encore dans le cadre de la vaccination destinee a prevenir de telles 
infections. 

20 Toutefois, les methodes existant actuellement pour Tisolement des proteines a 

partir de cellules ou micro-organismes, en vue notamment de leur obtention, 
detruisent ces structures oligomeriques pour donner naissance a des formes 
monomeriques dont Tutilisation ne permet pas toujours de conclure de fa?on 
certaine a une infection, ni d'obtenir xme vaccination efficace contre ces infections. 

25 Or la presente invention a precisement pour but de foumir un procede 

d'isolement de proteines a partir de cellules, micro-organismes ou botes cellulaires 
infectes par ces micro-organismes, qui presente I'avantage de permettre le maintien 
sous forme oligomerique de celles des proteines existant sous une telle forme dans 
ces cellules, micro-organismes ou botes cellulaires infectes par ces micro- 

30 organismes. 

L' invention a egalement pour but de mettre a la disposition du public des 
methodes de diagnostic in vitro , notamment chez THorame, d*infections causees 
par ces micro-organismes, et plus particulierement des tests de diagnostic et de 
confirmation, notamment dans le cadre de T infection par HIV, qui soient plus 
35 performants et plus fiables que les methodes de diagnostic ou tests de confirmation 
actuels. 
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L* invention a egalement pour but de foumir de nouvelles compositions 
vaccinantes a base de proteines oligomeriques, notamment dans le cadre de la 
vaccination contre les infections par HTV. 

L' invention a egalement pour but de foumir des compositions pour la mise en 
5 oeuvre d'un tel procede d'isolement de proteines sous forme oligomerique. 

L* invention a pour objet un proced^ de lyse de cellules ou de micro- 
organismes, notamment de virus, ou d'hotes celiulaires infectes par ces micro- 
organismes, aux genomes modifies ou non, ce procede permettant de maintenir 
sous forme oligomerique celles des proteines susceptibles d'etre presentes sous une 
10 telle forme dans les cellules, micro-organismes ou botes celiulaires susmentionnes, 
tout en detruisant le pouvoir infectieux de ces micro-organismes, lequel procede est 
caracterise en ce qu'il comprend une etape de traitement de ces cellules, micro- 
organismes ou botes celiulaires a I'aide d'une composition contenant une 
association d'au moins deux molecules differentes au caractere amphipathique, 
15 chacune de ces molecules comprenant une partie hydrophobe et une partie 
hydrophile. 

Le proced6 de Tinvention permet avantageusement de detruire le pouvoir 
infectieux des micro-organismes, et plus particulierement des virus (on parlera 
encore d'inactivation des particules infectieuses), tout en maintenant tout ou partie 
20 des proprietes immunogenes des proteines des micro-organismes, notamment grace 
au maintien de leur structure oligomerique. 

Par proprietes immimogenes des proteines, on entend plus particulierement 
leurs proprietes d'induction de la formation d'anticorps, chez un individu, 
susceptibles de proteger ce dernier contre T infection par le micro-orgaiiisme dont 
25 sont issues les proteines susmentionnees, ou par un micro-organisme apparente. 

L'inactivation des particules infectieuses est obtenue par solubilisation des 
proteines non oligomeriques dont Tactivite biologique est liee au pouvoir 
infectieux, notamment des proteines a activite polym6rasique necessaires a la 
replication des particules virales, telles que TADN ou TARN polymerase. 
30 Les proteines non oligomeriques ainsi solubilisees dans le cadre du procede 

de rinvention, perdent certaines de leurs proprietes physico-chimiques, dont celles 
liees au pouvoir infectieux des particules les contenant, tout en conservant tout ou 
partie de leurs proprietes immunogenes. 

Une caracteristique particulierement avantageuse de T invention est que le 
35 precede de lyse susmentionne est realisable a temperature ambiante. 

L'invention vise plus particulierement Tapplication d'un tel procede de lyse 
aux fins de separation des proteines oligomeriques k localisation membranaire dans 
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les cellules, micro-organismes ou botes cellulaires susmentionnes, aux fins 
d'obtention et, le cas echeant de purification de ces prot^ines. 

Par separation des proteines membranaires ci-dessus, il faut entendre la 
possibilite de separer Tensemble des differentes proteines oligomeriques presentes 
5 dans le milieu sur lequel est applique le procede de lyse susmentionne, des autres 
constituants, proteiques ou non, de ces cellules, micro-organismes ou botes 
cellulaires, et, le cas echeant, la possibilite de separer ces differentes proteines 
oligomeriques entre elles. 

Si necessaire, le procede de Tinvention comprend une etape supplementaire 
10 de traitement par un agent cbimique pontant tel que le formaldehyde, cette etape 
etant effectuee apres avoir utilise le procede de lyse susmentionne selon 
r invention. 

L'association des deux molecules amphipathiques utilisees dans le proced6 de 
rinvention permet a la fois la solubilisation des " proteines susceptibles d'etre 

15 presentes sous forme oligom6rique dans les cellules, micro-organismes ou botes 
cellulaires infectes par ces micro-organismes, et la reconstitution d'un 
envuronnement analogue a celui trouve dans la membrane de ces cellules, micro- 
organismes ou botes cellulaires, cet environnement etant necessaire au maintien de 
ces structures oligomeriques. Un des mecanismes possibles a I'origine de la 

20 reconstitution d'un tel environnement serait que Tune de ces deux molecules soit 
un compose (ci-apres designe par premier compost) se substituant aux 
pbospholipides et glycolipides membranaires, tandis. que Tautre soit un compose 
(ci-apres designe par second compose) se substituant au cholesterol membranaire. 
Le procede de lyse de Tinvention est davantage caracterise en ce que Tune au 

25 moins des deux molecules de la composition utilisee pour le traitement des cellules, 
micro-organismes ou botes cellulaires, a savoir le premier compose susmentionne, 
possede la propriete, lorsqu*il est utilise en dehors de l'association defmie ci-dessus 
avec le second compose, de solubiliser I'ensemble des proteines presentes dans ces 
cellules, micro-organismes ou botes cellulaires, et de dissocier les proteines qui 

30 sont sous forme oligomerique (ce qui conduit aux stuctures monomeriques de ces 
proteines), ce compose etant utilise dans l'association definie ci-dessus avec le 
second compost dans des proportions telles qu'il conserve la propri6te de 
solubiliser les proteines presentes dans ces cellules, micro-organismes ou botes 
cellulaires, et done d'inactiver les particules infectieuses, tout en autorisant le 

35 maintien sous forme oligom6rique de celles des proteines susceptibles d'etre sous 
une telle forme dans ces cellules, micro-organismes ou botes cellulaires. 
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Avantageusement, le premier compose defmi ci-dessus est constim6 d'une ou 
plusieurs chaines hydrocarbonees, hydrophobes samr^es ou insaturees, ramifiees 
ou non, et d'une tete polaire reliant entre elles ou non ces chaines hydrophobes. 

Le premier compost est avantageusement choisi parmi les composes 
5 repondant a ia formule suivante: 

CH3-(CH2)n-R, dans laquelle: 

- R represente un groupe sulfate, phosphate, ou un halogene, notamment le 
chlore ou le brome, 

- n est supeieur ou egal a 4, et de preference compris entre 10 et 18. 

10 De preference le premier compose est choisi parmi les sels de dod6cyl 

sulfate, notamment le dodecyl sulfate de sodium (SDS) ou de lithium. A titre 
illustratif, le premier compose pent egalement etre choisi parmi les sels de dioctyl 
sulfosuccinate (de sodium par exemple), les sels de cetyltrimethylammonium (de 
brpme par exemple), les sels de cetylpyridiniimi (de chlore par exemple), les N- 

15 dodecyl- ou N-tetradecyl-sulfobetaine, Toctylglucoside, le lauryl maltoside, 
I'oxyde de lauryldunethylamine, le decanoyl-N-methylglucamide, et les 
polyethylene glycol (n) lauryl 6ther, 

Avantageusement le second compose utilise dans T association definie ci- 
dessus avec le premier compost, possede la propriet6 de solubiliser les proteines 

20 oligomeriques membranaires en les maintenant sous forme oligomerique, tout en 
conservant tout ou partie de leur activite biologique, et plus particulierement tout 
ou partie de leurs proprietes immunogenes. 

Un second compose particulierement avantageux a pour structure de base 
hydrophobe le noyau gonane, constitue de 4 noyaux cycliques A, B, C et D, a 17 

25 atomes de carbone, constituant la structure de base du cholesterol, portant ou non 
des groupements hydrocarbones branches en 10 ou en 13, ainsi que des 
groupements hydrophiles sur certains des 17 atomes de carbone, en alpha ou beta, 
principalement en 3, 7, 12, est6rifi6s ou non, cette structure de base etant associee 
ou non a une autre tete polaire branchee sur le noyau cyclique D en 15, 16 ou 17, 

30 directement ou non par I'intermediaire d'une chaine hydrocarbonee. 

Un second compose prefere est represente par le 37[(3-cholamidopropyl)- 
dimethylamino]-l-propane sulfonate (ou CHAPS), ou encore par le 3-[(3- 
cholamidopropyl)-dimethylamino]-2-hydroxy-l-propane sulfonate (ou CHAPSO). 
A titre illustratif le second compose pent egalement etre choisi parmi les sels des 

35 acides biliaires, cholique et desoxycholique, chenod6soxycholique ou lithocholique 
(de sodium par exemple), les sels des acides biliaires conjugues taurocholique ou 
glycocholique (de sodium par exemple), et la digitonine. 
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Les differentes cellules sur lesquelles le proc6d6 de T invention peut etre 
applique, sont representees par toute cellule du corps humain ou animal ou encore 
les cellules vegetales, aux genomes modifies ou non, notamment par mise en 
oeuvre de manipulations genetiques ou par mutation. Ces cellules peuvent 

5 egalement etre infectees par des micro-organismes tels que d^crits ci-dessous. 

Les micro-organismes sur lesquels le proc6d6 de lyse de T invention est 
susceptible d'etre applique sont representes notamment par les bacteries' ou les 
virus humains ou animaux (ou encore de veg6taux) presentant des glycoproteines 
d'enveloppe susceptibles d'etre sous forme oligomerique, Dans le cas ou ces 

10 micro-organismes sont des virus, ces demiers peuvent etre responsables de la 
fusion des membranes virus-hote lors de T infection, et sont plus particulierement 
representes par les retrovirus humains du type HTV-l, HIV-2 et HTLV-I, 
HTLV-II, les myxovirus, notamment les virus de Tinfluenza, les paramyxovirus, 
notamment le virus des oreillons et le virus de la rougeole. 

15 Le procede de lyse selon Tinvention est avantageusement applique aux 

differents types de virus responsables du SIDA, HIV 1 ou HIV-2 ou un melange de 
ces demiers, en vue de la separation, pour ce qui conceme HIV-1, d'une part de la 
proteine d'enveloppe transmembranaire de HIV-1, de 41kDa decrite ci-dessus et 
connue sous le nom de gp41 (responsable de la fusion des membranes avec les 

20 cellules cibles lors de T infection), sous forme oligomerique, c'est a dire trimerique 
de 1201cDa et plus particulierement tetramerique de 160 kDa, et d'autre part des 
autres proteines entrant dans la composition du virion, notamment les produits des 
genes viraux "gag", "pol" et "env", y compris la gpl20 (autre produit de clivage 
decrit ci-dessus du precurseur de la prot6ine d'enveloppe gpl60 et qui est 

25 responsable de la reconnaissance de la cellule cible CD4 positive) sous forme 
monom6rique. 

Pour ce qui conceme HIV-2, I'application du procede de I'invention peraiet 
la separation d'une part des formes oligomeriques de la proteine d'enveloppe de 
36kDa connue sous le nom de gp36 et, d' autre part des autres proteines 

30 constitutives du virion de fagon analogue a celles de HTV-l . 

Le procede de lyse selon I'invention peut 6galement etre applique aux 
differents types de myxovims responsables de la grippe ou influenza, avec 
possibilit6 de separer, d'une part la proteine d'enveloppe HA aux proprietes 
hemaglutinantes sous forme oligomerique et plus particulierement trimerique et, 

35 d'autre part, les autres proteines entrant dans la composition du virion, elles- 
memes sous forme oligomerique (comme la proteine NP par exemple) ou non 
oligomerique. 
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L* invention a egalement pour objet un proc6de d'obtention de proteines sous 
leur forme oligomerique telle qu'existante dans la membrane de cellules ou dans la 
membrane de micro-organismes, caracterise en ce qu*il comprend une etape de lyse 
des cellules, des micro-organismes, notamment de virus, ou des botes cellulaires 

5 infectes par ces micro-organismes, suivant le precede de 1' invention decrit ci- 
dessus, le cas echeant suivie d'une 6tape de separation proprement dite des 
proteines obtenues lors de I'etape precedente, notamment par electrophorese en gel 
de polyacrylamide en presence de dodecyl sulfate de sodiimi par exemple, 
permettant la separation des proteines en fonction de leur masse moleculaire, les 

10 proteines sous forme oligomerique restant associees sous une telle forme. 

Avantageusement le proc^de , susmentionne pent etre utilise dans le but 
d'obtenir lesdites proteines oligomeriques sous forme purifiee, notamnmient en 
faisant suivre I'etape de lyse ou celle de separation precedemment d^crites, par une 
etape de purification, notamment par immuno-affmite ou par separation 

15 moleculaire et recueil de la (ou des) fraction(s) contenant la (ou les) proteine(s) 
oligomerique(s) recherchee(s) purifiee(s). 

II va de soi que la realisation, apres I'etape de lyse susmentionnee, de la 
purification des proteines permet d'obtenir une composition comprenant differentes 
proteines oligomeriques en association, tandis que la realisation de cette etape de 

20 purification apres celle de separation permet d'obtenir des proteines oligomeriques 
isol^es et purifi6es. 

L' invention a egalement pour objet les proteines oligomeriques telles 
qu'obtenues par mise en oeuvre du procede susmentionne de 1' invention. 

L' invention vise plus sp^cifiquement le trimere de 120kDa et le tetramere de 

25 160kDa de HIV-l susmentionnes sous forme purifiee, ou encore les formes 
oligomeriques de la gp36 de HrV-2 susmentionnees, tels qu'obtenus par mise en 
oeuvre du procede de lyse de Tinvention suivi d'une etape de purification, de la 
maniere decrite ci-dessus, de ces proteines oligomeriques ainsi obtenues, lesdites 
proteines presentant la caracteristique d'etre stables a temperature ambiante en 

30 presence de quantites de SDS superieures ou egales a environ 0,5%, notamment 
d' environ 1%, et de quantites de CHAPS qui soient au moins du meme ordre que 
celles de SDS. 

L' invention vise plus particulierement des compositions de proteines sous 
forme oligomerique obtenues par mise en oeuvre d'un procfede tel que decrit ci- 
35 dessus de lyse de virus du type HIV, ou d' botes cellulaires susceptibles de contenir 
de tels virus, et le cas echeant purifiees, ces compositions comprenant soit des 
proteines oligomeriques differentes entre elles en association, soit des proteines 
oligomeriques identiques isolees. 
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L' invention vise notainment des compositions comprenant le trimere de la 
proteine d'enveloppe transmembranaire de HIV-1 de 41kDa (ou gp41), ^ savoir le 
trimere de 120kDa decrit ci-dessus, et/ou le tetramere de cette gp41. a savoir le 
t^tramere de 160kDa decrit ci-dessus, et/ou une ou plusieurs formes oligomeriques 
5 de la gp36 de HIV-2 susmentionntes. 

L' invention vise encore des compositions comprenant les proteines 
oligomeriques, et plus particulierement trimerique, de la proteine HA des 
myxovirus tels que ceux responsables de la grippe ou infuenza. 

L' invention vise egalement T application de compositions comprenant une ou 
10 plusieurs proteines oligomeriques, et obtenues selon le procede decrit ci-dessus 
pour la mise en oeuvre de methodes de diagnostic ou de tests de confirmation in 
vitro de pathologies causees par I'infection d'individus (homme ou animal) par des 
micro-organismes susceptibles d'etre porteurs de telles proteines oligomeriques. 
A ce titre, Tinvention a pour objet toute m^thode de diagnostic ou tout test de 
15 confirmation susmentionnes, et realises par detection des anticorps reconnus 
specifiquement par ces proteines oligomeriques et susceptibles d'etre presents dans 
des echantillons biologiques, notamment dans du serum, provenant d'individus 
eux-memes susceptibles d'etre infectes par les micro-organismes en, question 
(notamment ceux decrits ci-dessus). 
20 L' invention conceme plus particulierement toute methode de diagnostic in 

vitro des infections causees par les differents virus du type HIV, et qui sont a 
I'origine du SIDA, chez THomme ou chez l'animal,.ou tout test 4e confirmation de 
ces infections, comprenant le cas echeant une etape d'application du procede de 
lyse de I'invention sur les virus du SIDA ou sur les cellules infectees par ces 
25 demiers susceptibles d'etre contenus dans xm echantillon biologique, notamment 
dans le serum, preleve chez un individu, et une etape de detection des anticorps 
susmentionnes a I'aide d'une ou plusieurs proteines sous forme oligomerique telles 
qu' obtenues par mise en oeuvre du procede de lyse susmentioime. 

L' invention a egalement pour objet toute composition comprenant: 
30 - au moins \m premier compose, choisi parmi ceux decrits ci-dessus, 

susceptible de solubiliser les prot6ines pr6sentes dans des cellules, micro- 
organismes, notamment des virus, ou botes cellulaires infectfis par ces micro- 
organismes, et de dissocier (lorsqu'il est utilis6 seul ou en tres large exces par 
rapport au second compose) les proteines qui sont sous forme oligomerique, en 
35 association avec 

- au moins un second compose, choisi parmi ceux decrits ci-dessus. 
possedant la propriete de solubiliser les protemes oligomeriques membranaires en 
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les maintenant sous forme oligomerique, tout en conservant tout ou partie de leurs 
proprietes immunogenes, 

le premier compost 6tant utilise dans 1' association d6fmie ci-dessus dans des 
proportions telles qu'ii conserve la propriete de solubiliser les proteines presentes 
5 dans ces cellules, micro-organismes (notamment les proteines responsables de la 
replication du genome de ces micro-organismes) ou botes cellulaires, tout en 
autorisant le maintien sous forme- oligomerique de celles des proteines susceptibles 
d'etre sous une telle forme dans ces cellules, micro-organismes ou botes 
cellulaires. 

10 Une composition particulierement preferee dans le cadre de la presente 

invention est telle que: 

- le premier compose est constime d*un sel de lithium ou de sodiimi de 
dodecyl sulfate, 

- le second compose est le 3-[(3-cbolamidopropyI)-dimetbylamino]-l-propane 
15 sulfonate (ou CHAPS). 

A titre illustratif, la quantity du premier compose, et plus particulierement 
celle du SDS, repr^sente de preference environ 1,5 fois la quantite (en g/I) de 
proteines totales presentes dans Techantillon biologique a traiter selon le procede 
de lyse de T invention. 
20 Dans rbypothese ou Ton se trouve en presence d*echantillon biologique ou la 

concentration en proteines totales n*excede pas environ 3mg/ml, la concentration 
de SDS est avantageusement de l*ordre d'environ 5mg/ml. 

De preference, la quantity du second compost, et plus particulierement du 
CHAPS, est au moins equivalente a celle du premier. Avantageusement, le second 
25 compos6 est utilise dans un rapport equiponderal avec le premier compose. 

Des compositions particulierement preferees contiennent environ 0,5% a 
environ 1 % de chacun des deux composes SDS et CHAPS. ^ 

L* invention a egalement pour objet tout procede d'obtention des compositions 
decrites ci-dessus de I'invention, et comprenant a titre d*exemple le melange du 
30 premier et du second compose tels que decrits ci-dessus, le cas 6cheant en solution 
aqueuse tamponnee. 

invention vise egalement des trousses de reactifs (ou kits) poiw la mise en 
oeuvre d'un procede de lyse selon I'invention et comprenant une composition 
contenant en association un premier compose et un second compose tels que decrits 
35 ci-dessus. 

L' invention conceme egalement des trousses de reactifs pour la mise en 
oeuvre de methodes de diagnostic ou tests de confirmation tels que decrits ci- 
dessus, et comprenant une composition contenant une ou plusieurs proteines 
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oligomeriques telles qu'obtenues par mise en oeuvre du proced6 de lyse de 
r invention, et, le cas echeant une composition contenant en association un premier 
compose et un second compost tels que decrits ci-dessus. 

L' invention a egalement pour objet ['utilisation d'une ou plusieurs proteines 
5 oligomeriques telles qu'obtenues par le procede de lyse de Tinvention, poxir 
Tobtention de medicaments et compositions vaccinantes destines respectivement au 
traitement et a la prevention de pathologies causees par les infections par les micro- 
organismes porteurs de ces proteines oligomeriques. 

A ce titre, Tinvention a plus particulierement pour objet des vaccins contre 
10 les differents virus du type HIV, et comprenant une ou plusieurs proteines telles 
qu'obtenues par mise en oeuvre du procede de lyse de T invention sur des virus du 
type HIV (notanunent HIV-l et HIV-2) ou sur des cellules infect6es par ces virus. 

L' invention vise plus particulierement des compositions vaccinantes 
comprenant le trimere de 120kDa et/ou le tetramere de 160kDa, et/ou les formes 
15 oligomeriques de la proteine d'enveloppe de 36kDa susmentionn6s, tels qu'obtenus 
par mise en oeuvre du procede de lyse de T invention sur des virus du type HTV-l 
et/ou HIV-2, en association avec un vehicule physiologiquement acceptable. 

L' invention vise 6galement des compositions vaccinantes contre les differents 
virus responsables de la grippe ou influenza, comprenant une composition 
20 contenant les proteines oligomeriques, et plus particulierement trimerique, de la 
proteine HA, en association avec un vehicule physiologiquement acceptable. 

L* invention sera davantage illustree a I'aide de la description detaillee qui 
suit de realisation du procede de lyse de 1' invention pour I'obtention des proteines 
oligomeriques de 120kDa et de 160kDa d'HIV-1 decrites ci-dessus. 

25 

I MATERIEL ET METHODES 
l-LIGNEES CELLULAIRES ET VIRUS 
1-1 CEM 

Lignee lymphoblastique isolee a partir de sang peripherique d'une malade 
30 atteinte de leuc6mie lymphoblastique aigue (T4+). Ces cellules proviennent de 
"r American Tissue Culture Collection" (ATCC CC L 119) et portent la reference 
CCRS - CEM. 

1-2 CEM fflV 

35 II s'agit de cellules CEM chroniquement infectees par I'isolat LAV BRU 

pour les CEM HIV-l et par I'isolat ROD pour les CEM HIV-2. 



1-3 PRODUCTION DE PARTICULES VIRALES 
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Les lignees productrices sont cultiv6es a une densite del k 2.10^ cellules/ml. 
Le milieu, contenant les particules virales produites, est renouvele deux fois par 
jour et conserve a 4°C pendant au maximum 3 jours avant la purification. 

5 1-4 PURIFICATION DES PARTICULES VIRALES 

Les sumageants sont traites de la faQon suivante: 

- une premiere centrifiigation permet d'eliminer les debris cellulaires pendant 
30 min a 3000 g, 

- le sumageant est preleve, les particules virales en suspension sont 
10 sedimentees par centrifiigation pendant 1,5 h ^ 100 000 g, 

- les particules virales sont remises en suspension dans du TNE 
(Tris-HCl 0,02 M k pH7,5, NaCl 0,1 M, EDTA 0,001 M) et purifiees par 
centrifiigation isopycnique en gradient discontinu de saccharose de 20 a 59% 
pendant 16 h a 280 000 g. " 

15 Le gradient est prepare a partir de cinq solutions de saccharose a 20, 30, 

38,5, 47 et 59% (poids/volume). II s'agit d'une centrifiigation a T^quilibre dans un 
gradient de densite discontmue. Les particules vont done traverser les couches 
successives du gradient jusqu'a ce qu'elles rencontrent un milieu de densite 
identique k leur propre density (d= 1,13). 

20 Les particules virales sont recueillies au sommet de la firaction de saccharose 

a 38%. La firaction contenant les particules virales est diluee par deux volumes de 
TNE et centrifiigee pour concentrer les virions pendant 3 h ^ 150 OOOg. Le culot, 
constitue de particules virales, est alors repris avec du TNE. 

25 2-SEPARATION DES PROTEINES PAR ELECTROPHORESE EN 

GEL DE POLYACRYLAMIDE EN PRESENCE DE SDS 

2-1 SOLUBBLISATION DES PROTEINES VIRALES DANS LES 
CONDITIONS OPTBVnSEES 

Les proteines sont solubilisees dans le tampon d'echantOlon suivant: 
30 Tris-HCl pH 6,8 0,0625M 

DTE (dithioerythritol) 0, lOOM 

SDS 1% 
CHAPS 1% 
Glycerol 10% 
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2- 2 CONDITIONS D'ELECTROPHORESE 

Les gels de poly aery lamide sont coules a temperature constante de 20**C. La 

separation des proteines est effectuee en gel de polyacrylamide de 1 mm 
d^epaisseur compose successivement: 
5 - d'uh gel de resolution fait de: 

Acrylamide 12,5 % 

MBA (Methylene Bisacrylamide) 0,4 % 

Tris-HCl pH 8,8 0,375 M 
- et d'un gel de concentration fait de: 

10 Acrylamide .4 % 

MBA 0,11 % 

Tris-HCl pH 6,8 0,125 M 

Tampons d'electrophorese: 

15 superieur Trisbase 0,025M 

Glycine 0,192M 

SDS 0,1% 

inferieur Trisbase 0,025M 

Glycine 0,192M 

20 

Parametres 61ectriques: 
500 volts (V) 
0,5 amperes (A) 
6 watts/plaque (W) 
25 600 volts, heure (V/h) 

Avec ces parametres la migration s'effectue a puissance constante et prend 
fin lorsque les 600 volts heures sont atteints. La migration est effectuee a 
temperature controlee, constante a 20**C. 

30 

3- ELECTROTRANSFERT SUR NITROCELLULOSE 

Les proteines s^parees par electrophorese sont ensuite electrotransfer^es sur 
une feuille de nitrocellulose ou tout autre support equivalent. 

35 4-REVELATION DES PROTEINES TRANSFEREES 

En fm de transfer! la nitrocellulose est coloree avec une solution: 
rouge Ponceau k 0,025 % 
acide tricMoroacetique 3,5 % 
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Cette etape fixe les proteines sur la nitrocellulose mais pennet aussi de 
colorer les proteines transferees et done de verifier la qualite du transfert, Cette 
coloration est labile a pH neutre. 

5 

5-IMMUNODETECTION 

Toutes les etapes sont effectuees a temperature arabiante et sous agitation 
constante. Le rouge Ponceau est totalement elimine par rin9age avec du PBS. 

- La nitrocellulose est saturfie 30 min dans une solution de kit ecreme a 1 % 
10 dans du PBS. 

- Fixation du premier anticorps contenu dans du serum dilue au 1/100^^^ 
dans la solution de saturation, pendant 1 heure. 

- La solution contenant le premier anticorps est eliminee et la nitrocellulose 
est rincee 3 fois 10 min avec une solution de Tween 20 a 0,1 % dans du PBS. 

15 - le second anticorps est dilue au 1/lOOO^me dans du PBS/Tween 20 et 

incube pendant 1 heure. 

- La nitrocellulose est alors lavee 3 fois 10 min dans du PBS/Tween puis 
rincee rapidement dans du PBS. 

- La revelation est effectufie dans une solution de NBT/BCIP ("nitro blue 
20 tetrazolium/5 bromo-4 chloro-3 indolyl phosphate"), la reaction est arretee dans de 

Teau distillee. 

n-RESULTATS 

Dans les conditions utilisant le proc6de de 1' invention de solubilisation des 
25 proteines virales, trois bandes correspondant aux produits de gene *'env" peuvent 
etre mises en evidence a 160, 120 et 41 kDa, laissant supposer, en premiere 
approche, qu'il s*agit respectivement: 

- du precurseur, gpl60; 

- de la glycoproteine exteme gpl20, permettant la reconnaissance du CD4; 

30 - de la glycoproteine transmembranaire gp41, permettant la fusion des 

membranes. 

Dans ces conditions, toutefois, la gp41 apparait toujours de faible intensite, 
alors que dans les conditions de solubilisation des proteines virales classiquement 
utilisfies, la gp41 apparait avec une plus grande intensite avec, en contre partie, une 
35 absence de gpl60 et gpl20. 

Cependant les resultats obtenus avec des anticorps monoclonaux montrent 

que: 
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- la bande situee a 120 kDa contient une proteine qui possfede un etitope de la 
gp41, puisqu'un anticorps monoclonal anti-gp41 reconnait a la fois les produits de 
160 kDa et de 120 kDa, 

- le meme produit de 120 kDa est reconnu tres faiblement par un anticorps 
5 monoclonal anti-gpl20 qui lui-meme ne reconnait pas le produit qui devrait etre 

son precurseur, la gpl60. 

Si on ne pent pas ^carter Thypothese que Tepitope reconnu par ranticoq)s 
monoclonal anti-gpl20 ne soit pas accessible sur le pr&urseur gpl60 non cliv6, la 
presence d*un epitope de gp41 sur la gpl20 ne pent, en revanche, pas etre 

10 expliquee puisque ces deux proteines sont codees par des regions differentes du 
genome viral et qu'elles ne possedent ni homologie de sequence ni reactivite 
immunologique croisee. 

Par consequent, tous les epitopes reconnus par ces anticorps monoclonaux 
anti-gp41 sont presents sur les produits de 120 a 160 kDa et les Epitopes de la 

15 gpl20 ne sont jamais detectes sur le produit de 160 kDa, Ceci suggere que les deux 
bandes mises en evidence en "western blot" a 120 et 160 kDa correspondent k des 
formes oligomeriques de la gp41. 

Cependant, les anticorps monoclonaux anti gpl20 reconnaissent egalement un 
produit de 120 kDa, II faut done supposer que la bande mise en evidence par 

20 immunodetection avec un serum positif, correspond a la detection de deux produits 
du gene "env", a savoir une forme multimerique de la gp41 associee a la 
glycoproteine exteme gpl20, Ceci est compatible avec les resultats obtenus en 
"western blot" puisque, T immunodetection effectuee avec les anticorps 
monoclonaux anti gpl20 donne dans la region de 120 kDa une bande d'environ 

25 1 mm, alors que sur la meme membrane, un serum positif donne dans cette region 
un signal beaucoup plus large de 3 a 4 mm environ. De plus, cette bande recoimue 
par Tanticorps anti gp 120 est non seulement plus fine mais egalement legerement 
plus haute que la bande reconnue par T anticorps monoclonal anti-gp41. 

Ainsi le produit de 160 kDa mis en evidence sur les "western blots" prepares 

30 a partir de lysats de virus correspond-il a xm tetramfere de gp41 et la bande de 
120 kDa correspond-elle i la fois k la gpl20 et k un trimere de la gp41. 

Le pr6curseur code par le g^ne env (la gpl60) ne serait pas present dans la 
particule virale sous sa forme non clivee. Ce point est en accord avec les resultats 
de Pmter et col. (1989) qui, grace a un anticorps monoclonal anti-gpl20, mettent 

35 en evidence la presence de gpl60 et de gpl20 dans un lysat de cellules infectees, 
alors que le meme anticorps ne reconnait que la gpl20 dans les particules virales. 

L' addition de CHAPS ou 3-[(3-cholamidoproyl)-dimethylamino-l-propane 
sulfonate] au tampon de dissociation des particules virales apparait directement 
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responsable du maintien des structures oligomeriques des glycoproteines de 
I'enveloppe virale, Le CHAPS est un detergent "zwitterionique" dont la structure 
est proche de celle du cholesterol et qui possede des proprietes proches de celles 
d'autres detergents ioniques, comme les cholates et deoxycholates, Le CHAPS 

5 permet une bonne solubilisation des proteines membranaires et empeche la 
formation d'aggregats proteiques. II a permis d'isoler des recepteurs membranaires 
sans en alterer les proprietes (affmites, specificit^s), alors que ces recepteurs 
perdent leur propriete lorsqu'ils sont extraits avec d'autres detergents [Simonds et 
col., 1980; Sladeczek et col., 1984; Brose et coL, 1992]. 

10 Dans le cas de HTV, Teffet stabilisateur du CHAPS sur la structure 

quatemaire du tetramere depend de la concentration en CHAPS au moment de la 
dissociation des particules virales. Si le CHAPS est ajoute a des particules virales 
deja dissociees par action du SDS, il ne permet pas la reassociation des 
monomeres. Pour HIV, I'interaction gp41/CHAPS semble stabiliser la 

15 conformation oligomerique de la gp41, ce qui lui permet d'etre parfaitement 
reconnue par les anticorps. Sans CHAPS et a 1% de SDS, les formes 
oligomeriques sont progressivement dissociees, la dissociation etant acceleree par 
le traitement a 95 "^C. De plus, il a ete montre que la concentration maximum de 
SDS toleree par le tetramere de gp41 est de I'ordre de 0,1 i 0,15 %. Au-deia le 

20 tetramere est dissoci6. II semble cependant que les tetrameres puissent resister a 
des concentrations plus elevees en SDS mais pendant un laps de temps tres court 
(environ 5 min) [Pinter et col., 1989]. Ces resultats renforcent les observations 
effectuees au laboratoire avec la mise en evidence de la perte de reactivite 
antigenique au niveau des formes oligomeriques de la gp41 par traitement de 

25 echantillons a 95°C en presence de 1 % de SDS. 

On peut done supposer que lors du traitement de la particule virale par le 
tampon de solubilisation contenant a la fois du CHAPS et du SDS: 

- le CHAPS prend la place du cholesterol membranaire avec une affmite pour 
les aminoacides hydrophobes impliqu^s dans I'interaction avec le cholesterol plus 

30 importante que celle, moins specifique, du SDS pour ces memes aminoacides 
hydrophobes transmembranaires, 

- tandis que le SDS prend la place des phospholipides et glycolipides 
membranaires, 

- I'association SDS-CHAPS tendant k reconstituer I'environnement necessaire 
35 au maintien des structures oligomeriques des glycoproteines transmembranaires. 

Cependant, un exces de SDS ou le chauffage prolonge au moment de la 
solubilisation deplacent Tinteraction en faveur du SDS qui prend alors, de fa?on 
irreversible, la place du CHAPS. 
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in TEST D'IMMUNOGENICITE CHEZ LA SOURIS 

- Obtention de la preparation vaccinale 

5 

Le virus grippal purifie par ultracentrifiigation sur gradient de saccharose est 
remis en suspension en tampon phosphate (PBS) a pH 7,4 a la concentration de 3 
mg de proteines totales/ml (dosage proteique selon Bradford, 1976). 

Apres sonication, le vims est traite pendant 18h a 37 *C par un egal volume 
10 d'une solution de detergents contenant 1 % de SDS et 1 % de CHAPS en tampon 
. PBS a pH 7,4, DTE (dithioerythritol) 0,02 M. On recherche Fabsence de virus 
r6siduel par inoculation de 0,2 ml de la preparation virale non diluee ou diluee a 
1/10 dans la cavite allantoique d'oeufs de poule embryonnes de 10 jours; en cas 
d'activite infectieuse residuelle, on peut effectuer une etape supplementaire 
15 d'inactivation par traitement au formaldehyde a 0,01 % final pendant 24 h a 
temperature ambiante. 

- Protocole d' immunisation 

20 Des souris BALB/c (IFFA-CREDO France) agees de 6 semaines sont 

immunisees par voie sous-cutanee, sous un volume de 0,5 ml, avec les doses de 0- 
0,1-1-10 et lOOftg de proteines totales de la preparation virale inactivee obtenue 
precedemment; ces doses sont preparees par dilution de la preparation dans du 
tampon PBS pH 7,4. EUes sont administrees sans adjuvant. Chaque groupe 

25 experimental est constitu6 de 10 animaux recevant chacun une dose identique 
d'antigene. 

Deux schemas d' immunisation sont effectues parallelement qui component ou 
non une injection de rappel: 28 jours apres immunisation, les groupes d'animaux 
recevant une seule injection sont saignes, ceux qui subissent une injection de rappel 
30 re?oivent une injection de meme dose que lors de la primo-immimisation et sont 
ensuite saignes 15 jours aprSs le rappel. Les prelevements de sang sont effecmes a 
la carotide, sous anesthesie des souris a Tether. 

- Analyse des scrums 

35 Les serums sont analyses pour leur contenu en anticorps inhibant I'activite 

hemagglutinante du virus grippal (anticorps IHA). (il est admis qu'ils ont, chez 
rhomme, une signification protectrice vis-^-vis de la souche d* immunisation pour 
des taux d'ordre de 40-80). 
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Les serums sont prealablement debarrass6s de leurs inhibiteurs non 
specifiques par traitement a la neuraminidase de cholera (Receptor Destroying 
Enzyme, RDE), suivi si necessaire par un traitement au metaperiodate de 
potassiimi. 

5 La reaction d*inhibition d' hemagglutination (Palmer et al., 1975) met en 

presence a volume egal (sous 50 fxl, en tampon PBS) des dilutions de raison 2 des 
serums traites, le virus grippal dilu6 de fagon k contenir 4 unites hemagglutifiantes, 
et des globules rouges de poule & 0,5 %. Le titre du s6rum en anticorps IHA est 
donn6 par T inverse de la demiere dilution qui inhibe Tactivite hemagglutinante du 

10 virus. 
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REVENDICATIONS 



5 

1. Procede de lyse de cellules ou de micro-organismes, tels que les virus, ou 
d*h6tes cellulaires infect6s par ces micro-organismes, aux genomes modifies ou 
non, notamment aux fins d'obtention et, le cas echeant de purification des proteines 
a localisation membranaire chez ces cellules, micro-organismes ou botes 

10 cellulaires, ce procede permettant de maintenir sous forme oligomerique celles des 
proteines susceptibles d'etre pr6sentes sous une telle forme dans les cellules, 
micro-organismes ou botes cellulaires susmentionnes, tout en detruisant le pouvoir 
infectieux de ces micro-organismes, lequel proced6 est caract^risd en ce qu41 
comprend une etape de traitement de ces cellules, micro-organismes ou botes 

15 cellulaires k I'aide d'une composition contenant une association d'au moins deux 
molecules differentes (designees respectivement par premier et second composes) 
au caractfere ampbipathique, chacune comprenant une partie hydrophobe et une 
partiebydrophile. 

20 2. Procede de lyse selon la revendication 1, caracterise en ce que Tune au 

moins des deux molecules, a savour le premier compose, possede la propri6te, 
lorsqu'il est utilise en dehors de Tassociation avec le second compose, de 
solubiliser les proteines presentes dans ces cellules, micro-organismes ou botes 
cellulaires, et de dissocier les proteines qui sont sous forme oligomerique, ce 

25 compose 6tant utilis6 dans I'association definie dans la revendication 1 avec le 
second compose dans des proportions telles qu*il conserve la propriete de 
solubiliser les proteines presentes dans ces cellules, micro-organismes ou botes 
cellulaires tout en autorisant le maintien sous forme oligomerique de celles des 
proteines susceptibles d'etre sous une telle forme dans ces cellules, micro- 

30 organismes ou botes cellulaires. 

3. Proc6de de lyse selon la revendication 2, caract6ris6 en ce que le premier 
compose, est constitue d'une ou plusieurs chaines hydrocarbonSes, hydrophobes 
saturees ou insaturees, ramifiees ou non, et d'une tete polaire reliant entre elles ou 
35 non ces chaines hydrophobes. 



wo 94/00557 



22 



PCT/FR93/00654 



4. Proced6 de lyse selon la revendication 3, caracteris6 en ce que la premier 
compost est choisi parmi les composes repondant a la formule suivante: 

CH3-(CH2)n-R. dans laquelle: 

- R represente un groupe sulfate, phosphate, ou im halogene, notamment le 
5 chlore ou le brome, 

- n est sup^ieur ou egal a 4, et de preference compris entre 10 et 18. 

5. Proc6d6 de lyse selon Tune des revendications 1^4, caract6rise en ce que 
le second compos6 utilise dans Tassociation defmie dans la revendication 1, 

10 possede la propriete de solubiliser les proteines oligomeriques membranaires en les 
maintenant sous forme oligomerique, tout en conservant tout ou partie de leurs 
proprietes immunogenes, 

6. Proc6d6 de lyse selon la revendication 5, caract^rise en ce que le second 
15 compose a pour structure de base hydrophobe le noyau gonane, constitue de 

4 noyaux cycliques A, B, C et D, ^ 17 atomes de carbone, constituant la structure 
de base du cholesterol, portant ou non des groupements hydrocarbones branches en 
10 ou en 13, ainsi que des groupements hydrophiles sur certains des 17 atomes de 
carbone, en alpha ou beta, principalement en 3, 7, 12, esterifies ou non, cette 
20 structure de base 6tant associ6e ou non i une autre tete polaire branchee sur le 
noyau cyclique D en 15, 16 ou 17, directement ou non par Tintermediaire d*une 
chaine hydrocarbonee, 

7. Precede de lyse selon I'une des revendications 1 a 6, caracterisfi en ce que 
25 le premier compose est le sodium dodecyl sulfate (ou SDS) et le second compost 

est le 3-[(3-cholamidopropyl)-dimethylamino-l-propane sulfonate] (ou CHAPS). 

8. Procede de lyse selon Tune des revendications 1 a 7, caracterise en ce 
qu'il est applique sur des cellules humaines, animales ou vegetales, ou sur des 

30 micro-organismes ou des botes cellulaires infectes par ces micro-organismes, 
notamment par des virus humains, animaux ou vegetaux, presentant des proteines, 
notamment des glycoproteines d*enveloppe, susceptibles d'etre sous forme 
oligomerique et, le cas 6cheant, responsables de la fusion des membranes virus- 
bote lors de Tinfection. 

35 

9. Procede de lyse selon Tune des revendications 1 a 8, caracterise en ce 
qu'il est applique sur des retrovirus humains du type HIV- 1, HIV-2 et HTLV-I, 



wo 94/00557 



23 



PCT/FR93/00654 



HTLV-n, les myxovirus, notamment les virus de Tinfluenza, les paramyxovirus, 
notamment le virus des oreillons et le virus de la rougeole. 

10. Proced6 de lyse selon Tune des revendications 1 a 9, caracteris6 en ce 
5 qu'il est appliqu6 aux differents types de virus responsables du SIDA, HIV-1 ou 

HIV-2 ou un melange de ces demiers, en vue de la separation, pour ce qui 
conceme HTV-l, d*une part la proteine d'enveloppe transmembranaire de HIV-1, 
de 41kDa connue soiis le nom de GP41 (responsable de la fusion des membranes 
avec les cellules cibles lors de Tinfection), sous forme oligomerique, c*est a dire 

10 trimerique de 120kDa et plus particuliferement tetramerique de 160 kDa, et d' autre 
part les autres proteines entrant dans la composition du virion, notamment les 
produits des genes viraux "gag", "pol" et "env", y compris la gpl20 (autre produit 
de clivage du precurseur de la proteine d'enveloppe gpl60 et qui est responsable de 
la reconnaissance de la cellule cible CD4 positive) sous forme monomerique, et, 

15 pour ce qui conceme HIV-2, d'xme part les formes oligomeriques de la proteine 
d'enveloppe de 36kDa connues sous le nom de gp36 et, d*autre part les autres 
proteines constitutives du virion de fa?on analogue a celles d*HIV-l. 

11. Proc6de de lyse selon Time des revendications 1 a 9, caracterise en ce 
20 qu'il est applique aux differents types de myxovirus responsables de la grippe ou 

influenza, avec possibilite de separer, d'une part la prot6ine d'enveloppe HA aux 
proprietes hemaglutinantes sous forme oligomerique et plus particuliferement 
trim6rique et, d'autre part, les autres proteines entrant dans la composition du 
virion, 

25 

12. Procede d'obtention de proteines sous leur forme oligomerique telle 
qu*existante dans la membrane cellulaire ou dans la membrane des micro- 
organismes, caracterise en ce qu'il comprend une etape de lyse des cellules, des 
micro-organismes, notamment de virus, ou des botes cellulaires infectes par ces 

30 micro-organismes, suivant le proc&ie selon Tune des revendications 1 a 11, le cas 
echdant suivie d'une 6tape de separation proprement dite des proteines obtenues 
lors de I'etape pr6c6dente, notamment par electrophorese en gel de polyacrylamide 
en presence de doddcyl sulfate de sodium par exemple, permettant la separation des 
proteines en fonction de leur masse moleculaire, les proteines sous forme 

35 oligomerique restant associees sous une telle forme, cette demiere etape ou I'etape 
de lyse prec6dente etant elles-memes le cas echeant suivie d'une etape de 
purification de la proteine ou des proteines ainsi obtenues. 



1 

wo 94/00557 



24 



PCr/FR93/00654 



13. Proteines oligomeriques telles qu'obtenues par mise en oeuvre d'un 
precede selon Tune des revendications 1 a 12. 

14. composition de proteines oligomdriques telles selon la revendication 13, 
5 comprenant le trimSre de la proteine d'enveloppe transmembranaire de HIV-1 de 

41kDa (ou gp41), a savoir le trimfere de 120kDa decrit ci-dessus, et/ou le tetramere 
de cette gp41, k savoir le tfitramdre de 160kDa, et/ou une ou plusieurs formes 
oligomeriques de la gp36 d*HIV-2. 

10 15. Composition de proteines oligomeriques selon la revendication 13, 

comprenant la proteine d'enveloppe HA aux proprietes hemaglutinantes sous forme 
oligomerique et plus particulierement trimerique, des myxovirus responsables de la 
grippe ou influenza. 

15 16. Methode de diagnostic in vitro de pathologies causees par T infection 

d'individus (homme ou animal) par des micro-organismes, notanunent par les virus 
du type HIV, cette methode comprenant une etape de detection des anticorps 
reconnus specifiquement par les proteines oligomeriques telles qu'obtenues par le 
precede selon Tune des revendications 1 a 13, notamment par les proteines selon la 

20 revendication 14, ces anticorps 6tant susceptibles d'etre presents dans des 
echantillons biologiques, notamment dans du serum, provenant d'mdividus 
eux-memes susceptibles d'etre infectes par les micrororganismes en question. 

17. Composition vaccinante contre les differents virus du type HTV, 
25 comprenant une composition selon la revendication 14, en association avec un 

v6hicule physiologiquement acceptable. 

18. Composition vaccinante contre les differents virus responsables de la 
grippe ou influenza, comprenant une composition selon la revendication 15, en 

30 association avec un vehicule physiologiquement acceptable, 

19. Composition caracterisee en ce qu'elle comprend: 

- au moins un premier compose susceptible de solubiliser les proteines 
prdsentes dans des cellules, CMcro-organismes, notamment des virus, ou botes 
35 cellulaires infectes par ces micro-organismes, et de dissocier (lorsqu'il est utilise 
seul ou en tres large exces par rapport au second compose) les proteines qui sont 
sous forme oligomerique, en association avec 
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" au moins un second compost possedant la propriete de solubiliser les 
prot6ines oligom^riques membranaires en les maintenant sous forme oligomerique, 
tout en conservant leurs proprietes iramunogenes, 

le premier compose etant utilise dans Tassociation definie ci-dessus avec dans 
5 des proportions telles qu'il conserve la propriete de solubiliser les prot^ines 
presentes dans ces cellules, micro-organismes ou hdtes cellulaires, tout en 
autorisant le maintien sous forme oligomerique de celles des proteines susceptibles 
d'etre sous xme telle forme dans ces cellules, micro-organismes ou hdtes 
cellulaires. 

10 

20. Composition selon la revendication 19, caracterisee en ce que le premier 
compose est le sodium dodecyl sulfate (ou SDS) et le second compose est le 
3-[(3-cholamidopropyl)-dim6thylanuno-l-propane sulfonate] (ou CHAPS). 

15 21. Composition selon la revendication 19 ou 20, caract6risee en ce que la 

quantite du premier compose, et plus particulierement celle du SDS, represente de 
preference environ 1,5 fois la quantite (en g/1) de proteines totales presentes dans 
Techantillon biologique k traiter selon le procfide de lyse defini dans Tune des 
revendications 1 i 13. 

20 

22. Composition selon Tune des revendications 19 a 21, caracterisee en ce 
que la quantite du second compost, et plus particuliferement du CHAPS, est au 
moins equivalente a celle du premier. 

25 23. Composition selon Tune des revendications 19 a 22, caracteris6e en ce 

que le SDS et le CHAPS sont utilises dans un rapport equiponderal, et contient de 
preference environ 0,5% a environ 1% de chacun de ces deux composes. 

24. Trousses de rfiactifs (ou kits) pour la mise en oeuvre d*un procede selon 
30 Tune des revendications 1 ^ 13 et comprenant une composition selon Tune des 

revendications 19 a 23. 

25. Trousses de rfiactifs pour la mise en oeuvre d'une m6thode de diagnostic 
selon la revendication 16, comprenant une composition contenant une ou plusieurs 

35 proteines oligomeriques telles qu'obtenues par le procede selon Tune des 
revendications 1 k 13, notamment xme composition selon la revendication 14, et le 
cas echeant une composition selon Tune des revendications 19 a 23. 
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The present invention pertains to a process for obtaining 
oligomeric proteins, and in particular the ones with a membrane 
location in the cells, microorganisms (in particular viruses) , or 
host cells infected by these microorganisms, this process enabling 
keeping these proteins in the oligomeric form. 

The invention also pertains to the uses of these oligomeric 
proteins thus obtained, in particular for implementing methods for 
diagnosing pathologies caused by the infection of an individual by 
microorganisms carrying such proteisn, or again in the framework of 
vaccination against this type of infection. 

Numerous proteins with membrane locations in the cells, or 
microorganisms are in oligomeric form. To illustrate this, the 
viruses responsible for the acquired immune deficiency syndrome 
(AIDS) be mentioned among the microorganisms susceptible of having 
membrane oligomeric proteins. 

In the case of searching for an HIV infection, a serology 
found positive at screening, generally through ELISA type diagnosis 
tests, does not enable, by itself, to confirm contamination by the 
virus. Two competing methods are used for confirmation. The 
first, reputed to be the most effective, is known by the 
abbreviation RIPA ( "radio- immune precipitation assay") because it 
uses the immuno-precipitation of viral proteins, marked beforehand 
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with a radioactive isotope (here ^^S-cysteine) . The second method 
is designated by the expression "western bolt". In practice, it 
uses immuno-detection by the antibodies of the serum to be 
analyzed, the viral proteins separated by electrophoresis, and 
transferred to a sheet of nitrocellulose, or any other equivalent 
medium. In both cases, the virus must be cultivated as an antigen 
source, but RIPA can only be done in a specialized laboratory, 
which has the equipment, and structure enabling the culture, and 
marking of the virus in controlled conditions at its disposal, 
while the "western blot" can be used in any laboratory which is 
provided with the membrane carrying the viral antigenic proteins 
already separated by electrophoresis. 

The glycoprotein of the HIV-1 envelop is coded by the "env" 
gene, and the translation of the corresponding mRNA gives a 
glycosylated protein, gpl60, in the form of a precursor whose 
molecular mass is 160 kDa. gpl60 is cleaved inside the cell to 
give, in the area of the cytoplasmic membrane during the budding of 
the virus being formed, on the one hand, gpl2 0 that is found 
outside the cell, and the virus, on the other one, gp41, 
transmembrane part of the glycoprotein, which corresponds to the 
precursor's carboxy- terminal end. Once the viral particle is 
released, the gp41, only transmembrane protein, will have its 
carboxy- terminal end turned toward the inside of the virus, and its 
amino- terminal end will protrude outside, maintaining itself 



associated to the gpl2 0 in a non covalent manner. The gpl2 0 
behaves like a bi-f unctional molecule. It is attached to the gp41 
by its amino-terminal end, while its carboxy- terminal end 
recognizes the region situated between the 32, and 47 residues of 
the CD4 molecule (specific to auxiliary T4 lymphocytes, 
macrophages...). The linkage of gpl20 to CD4 allows exposing the 
target cell's membrane to gp41's amino-terminal hydrophobe portion, 
which seems to induce the mechanism fusing the membranes of the 
virus, and the cells, this fusion being at the origin of the 
penetration of the virion into the target cell during infection 
(for the publications, see Evans, and Levy 1989; Wong-Staal, and 
Haseltine, 1992) . 

This process of recognition of the viral receptor, followed by 
the fusion of the membranes by means of the interaction of the 
fusion protein's amino-terminal end with the target cell's 
membrane, is not a mechanism restricted to HIV. It is possible, 
thanks to the presence in the oligomeric form of the virus' trans- 
membrane glycoproteins. Bridges with chemical agents have enabled 
revealing trimers in the area of the glycoproteins of the MuLV 
envelop (Takemoto et col., 1978; Pinter and Fleissner, 1979), of 
MuMTV (Racevskis and Sarkar, 1980) . It has also been shown that 
the RSV envelop 's protein forms oligomers found in the infected 
cells, and the viral particles (Einfeld, and Hunter, 1988) . The 
influenza virus also expresses a hemagglutinin in the trimeric form 
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(Dons and Helenius, 1986) . In this last case, the multimeric form 
is necessary for the intracellular transport of the protein 

(Copeland et col., 1986; Gething et col., 1986). The influenza 
also expresses a neuraminidase at its surface in the form of a 
tetramer (Varghese et col., 1983). The vesicular stomatitis virus 

(VSV) also expresses a glycoprotein in the oligomeric form, and in 
this case, the association of the monomers is indispensable for the 
transport of the endoplasmic reticulum protein toward the Golgi 
apparatus (Kreis and Lodish, 1986) . The oligomerization of the 
trans -membrane glycoprotein is also found in the paramyxoviruses, 
such as Senda s virus, a and in the mumps virus. /3 

The authors of the present invention have revealed the fact 
that it is possible, in well defined conditions, and even in 
denaturant conditions, to isolate the oligomeric forms of this gp41 
of HIV-1 (and more especially a 120kDa trimer, and a 160kDa 
tetramer) , which are therefore different proteins of the above 
mentioned gpl2 0, and gpl60. 

The oligomeric structures of the proteins, and more especially 
the membrane proteins, represent the molecular forms characteristic 
of certain categories of cells, microorganisms, or host cells 
infected by these microorganisms, and consequently, are 
particularly advantageous components to use: 
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- in the framework of screening for pathologies caused by the 
infection of an individual with these microorganisms (in 
particular, by the detection of antibodies directed against these 
proteins in the serums of the individuals infected) , and more 
specifically in the framework of a test for confirming the 
conventional methods for screening for these infections, 

- of also in the framework of vaccination intended to prevent 
such infections. 

However, the methods existing currently for isolating proteins 
from cells, or microorganisms, especially in order to obtain them, 
destroy these oligomeric structures to create monomeric forms, 
whose use does not always allow making a certain conclusion as to 
an infection, nor to obtain an effective vaccination against these 
infections . 

However, the precise goal of the present invention is to 
provide a process for isolating proteins from cells, 
microorganisms, or host cells infected by these microorganisms, 
which has the advantage of enabling one to maintain in the 
oligomeric form those proteins existing in such a form in these 
cells, microorganisms, or host cells infected by these 
microorganisms . 

Another purpose of the invention is to put at the public's 
disposal methods for diagnosing in vitro, particularly in humans, 
infections caused by the microorganisms, and more especially, tests 
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for diagnosing, and confirming, in particular in the cas of HIV 
infection, which are more effective, and more reliable than the 
current diagnosis methods, or confirmation tests. 

Another purpose of the invention is to provide new /4. 
vaccination compositions based on oligomeric proteins, especially 
in the framework of vaccination against HIV infections. 

Another purpose of the invention is to provide compositions 
for implementing such a process for isolating proteins in the 
oligomeric form. 

The invention pertains to a process for the lysis of cells, or 
microorganisms, viruses in particular, or host cells infected by 
these microorganisms, with, or without modified genomes, this 
process enabling one to keep in an oligomeric form those proteins 
susceptibles of being present in such a form in the above mentioned 
cells, microorganisms, or host cells, while destroying the 
infectivity of these microorganisms, said process is characterized 
by the fact that it includes a step for treating these cells, 
microorganisms, or host cells by means of a composition containing 
a combination of at least two different molecules of an amphipathic 
character, each of these molecules containing a hydrophobic part, 
and a hydrophilous part. 

The invention's process advantageously allows destroying the 
microorganisms' infectivity, and in particular the viruses (we will 
be again mentioning the inactivation of the infectious particles) , 
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while maintaining all, or part of the immunogenic properties of the 
microorganisms, in particular thanks to maintaining their 
oligomeric structure . 

By immunogenic properties of the proteins, one means more 
especially their properties of induction of the formation of 
antibodies, in an individual, susceptible of protecting this latter 
from infection by the microorganism from which the above mentioned 
protein originates, or by a related microorganism. 

The inactivation of the infectious particles is obtained by 
solubilization of the non oligomeric proteins, whose biological 
activity is linked to the infectivity, in particular of the 
proteins with polymerasic activity necessary for the replication of 
viral particles, such as the DNA, or RNA polymerase. 

The non oligomeric proteins thus solubilized in the framework 
of the invention's process, lose some of their physico-chemical 
properties, of which, the ones related to the infectivity of the 
particles containing them, while keeping all, or part of their 
immunogenic properties . 

A particularly advantageous characteristic of the invention is 
that the above mentioned lysis process can be done at room 
temperature . 

The invention pertains more especially to the application of 
such a lysis process in order to separate the oligomeric proteins 
with a membrane location in the above mentioned cells. 
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microorganisms, or host cells, in order to obtain, and if 
necessary, to purify, these proteins. 

By separation of the above membrane proteins, one should 
understand the possibility of separating all of the different 
oligomeric proteins present in the medium on which the above 
mentioned lysis process is applied, from the other constituents, 
protein or not, of these cells, microorganisms, or host cells, and 
if necessary, the possibility of separating these different 
oligomeric proteins from each other. 

If necessary, the invention's process includes an additional 
processing step with a bridging chemical agent, such as 
formaldehyde, this step being done after having used the above 
mentioned lysis process according to the invention. 

The combination of the two amphipathic molecules used in the 
invention's process allows, simultaneously, the solubilization of 
the proteins susceptible of being present in an oligomeric form in 
the cells, microorganisms, or host cells infected by these 
microorganisms, and the reconstitution of an environment similar to 
the one found in the membrane of these cells, microorganisms, or 
host cells, this environment being necessary for maintaining these 
oligomeric structures. One of the mechanisms possible at the 
origin of the reconstitution of such an environment would be that 
one of these two molecules be a compound (called first compound in 
what follows) which replaces the membrane phospholipides , and 
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glycolipides, while the other one is a compound (called the second 
compound in what follows) replacing the membrane cholesterol. 

The invention's lysis process is characterized further by the 
fact that at least one of the two molecules of the composition used 
for processing the cells, microorganisms, or host cells, that is 
the above mentioned first compound, has the property, when it is 
used outside of the combination above with the second compound, of 
solubilizing all the proteins present in these cells, 
microorganisms, or host cells, and of dissociating the proteins 
which are in an oligomeric form (which results in monomeric 
structures of these proteins) , this compound being used in the 
combination defined above with the second compound in proportions 
such that it conserves the property of solubilizing the proteins 
present in the cells, microorganisms, or host cells, and therefore 
of inactivating the infectious particles, while allowing one to 
maintain the oligomeric form of those of the proteins susceptible 
of being in such a form in the cells, microorganisms, or host 
cells . 

Advantageously, the first compound defined above is 
constituted by one, or several hydrocarbon chains, saturated, or /6 
unsaturated hydrophobics, branched or not, and with a polar head 
linking these hydrophobic chains together, or not. 
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The first compound is advantageously chosen among the 
compounds with the following formula: 
CH3-(CH2)n-R in which: 

-R represents a sulfate, phosphate group, or a halogen, in 
particular chlorine, or bromine, 

- n is greater than or equal to 4, and preferably situted 
between 10, and 18. 

Preferably, the first compound is chosen among the dodecyl 
sulfate salts, in particular sodium dodecyl sulfate (SDS) , or 
lithium. To illustrate this, the first compound can also be chosen 
among the dioctyl sulf osuccinate salts (of sodium, for example) , 
the cetyltrimethylammonium salts (of bromine, for example) , the 
cetylpyridinium salts (of chlorine, for example), the N-dodecyl-, 
or N-tetradecyl -sulf onbetaine , octylglucoside , lauryl maltoside, 
lauryldimethylamine oxide , decanoyl -N-methylglucamide , and 
polyethylene glycol (n) lauryl ether. 

Advantageously, the second compound used in the combinatio 
defined above with the first compound, has the property of 
solubilizing the membrane oligomeric proteins while keeping them in 
oligomeric form, while preserving all, or part of their biological 
activity, and in particular, all or part of their immunogenic 
properties . 

The basic hydrophobic structure of a second particularly 
advantageous compound, the gonane nucleus, consisting of 4 cyclic 
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nuclei A, B, C, and D, with 17 carbon atoms, constituting the basic 
structure of cholesterol, with, or without branched hydrocarbon 
groups at 10, or at 13, as well as hydrophilous groups on some of 
the 17 carbon atoms, in alpha, or beta, mainly at 3, 7, 12, 
esterified, or not, this basic structure being combined, or not, to 
another branched polar head on the D cyclic nucleus at 15, 16, or 
17, directly, or not by the intermediary of a hydrocarbon chain, 

A second preferred compound is represented by 3-[(3- 
cholamidopropyl) -dimethylamino] -1-propane sulfonate] (or CHAPS) , or 
also by 3- [ (3-cholamidopropyl) -dimethylamino] -2 -hydroxy- 1-propane 
sulfonate (or CHAPSO) . As an illustration, the second compound can 
also be chosen among the biliary, cholic, and desoxycholic , 
chenodesoxycholic or lithocholic acids (of sodium, for example) , 
the conjugated biliary, taurocholic, or glycocholic acids (of 
sodium, for example) , and digitonine. 

The different cells on which the invention's process can be ll 
applied are represented by any cell of the human, or animal body, 
or even plant cells, with, or without modified genomes, in 
particular by implementing genetic manipulations, or by mutation. 
These cells can also be infected by microorganisms as described 
above . 
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The microorganisms on which the invention's lysis process is 
susceptible of being applied are represented in particular by 
bacteria, or human, or animal viruses (or even plant) , with envelop 
glycoproteins susceptible of being in the oligomeric form. In the 
case in which these microorganisms are viruses, these latter can be 
responsibles for the fusion of the virus-host membranes during 
infection, and are more especially represented by human 
retroviruses of the HIV-1, HIV-2, and HTLV-I, HTLV-II type, the 
myxoviruses, in particular, the influenza virus, the 
paramyxoviruses, in particular the mumps virus, and the measles 
virus . 

The lysis process according to the invention is advantageously 
applied to the different types of viruses responsible for AIDS, HIV 
1 or HIV 2, or a mixture of these last ones, in view of the 
separation, as for HIV-1, on the one hand, of a part of the HIV-1 's 
trans -membrane envelop protein, of 41kDa described above, and known 
by the name of gp41 (responsible for the fusion of the membranes 
with the target cells during infection) , in the oligomeric form, 
that is to say, trimeric of 120kDa, and more especially tetrameric 
at 160 kDa, and on the other hand, the other proteins entering into 
the composition of the virion, in particular the products of the 
"gag", "pol", and "env" viral genes, including gpl20 (another 
product of the split described above of the precursor of the gpl60 
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envelop protein, and which is responsible for recognizing the 
positive CD4 target cell) in the monomeric form. 

As for the HIV-2, the application of the invention's process 
enables separating on the one hand the oligomeric forms of the 
envelop protein of 3 6kDa, known by the name of gp3 6, and on the 
other one, the other proteins constituting the virion, in a manner 
similar to HIV-1. 

The lysis process according to the invention can also be 
applied to the different types of myxoviruses responible for 
influenza, with the possibility of separating, on the one hand, a 
part of the HA envelop protein with hemagglutination properties in 
the oligomeric form, and more especially the trimeric, and on the 
other one, the other proteins entering into the virion's 
composition, themselves in oligomeric form (such as the NP protein, 
for exmaple) , or non oligomeric. 

The invention also pertains to a process for obtaining 
proteins in their oligomeric form as it exists in the cell 
membranes, or in the microorganism membrane, characterized by the 
fact that it includes a step of lysis of the cells, the 
microorganisms, especially the viruses, or the host cells infected 
by these microorganisms, according to the invention's process 
described above, if necessary, followed by a step in itself. 



separating the proteins obtained during the previous step, in 
particular by electrophoresis in polyacrylamide gel, in the 
presence of sodium dodecyl sulfate, for example, enabling the 
separation of the proteins in function of their molecular mass, the 
proteins in oligomeric form remaining combined in such a form. 

Advantageously the above mentioned process can be used in 
order to obtain said oligomeric proteins in a purified form, in 
particular after the previously described lysis step, or the 
separation one, by a purification step, in particular through 
immuno-af f inity, or by molecular separation, and recovery of the 
fraction(s) containing the desired purified oligomeric protein(s). 

It is clear that, after the above mentioned lysis step, 
performing the purification of the proteins enables obtaining a 
composition containing different oligomeric proteins in a 
combination, while performing this purification step after the 
separation one enables obtaining isolated, and purified oligomeric 
proteins . 

The invention also pertains to oligomeric proteins as they are 
obtained by implementing the invention's above mentioned process. 

The invention pertains more specifically t.o the above 
mentioned 12 0 kDa trimer, and 160 kDa tetramer of HIV-1 in the 
purified form, or also the above mentioned oligomeric forms of the 
gp36 of HIV-2, as they are obtained by implementing the invention's 
lysis process, followed by a purification step, in the manner 



described above; to these oligomeric proteins thus obtained, said 
proteins having the characteristic of being stable at room 
temperature in the presence of amounts of SDS greater than, or 
equal to about 0.5%, in particular about 1%, and amounts of CHAPS, 
which are at least in the same range as those of SDS. 

The invention pertains more especially to compositions of 
proteins in the oligomeric form obtained by implementing a process 
such as described above of lysis of the HIV type virus, or host 
cells susceptible of containing such viruses, purified if 
necessary, these compositions including either different oligomeric 
proteins among each other in combination, or identical isolated 
oligomeric proteins. 

The invention pertains more especially to compositions 
containing the trimer of the HIV-1 trans -membrane envelop protein 
of 41kDa (or gp41) , that is the 120kDa trimer described above, 
and/or the tetramer of this gp41, that is the 160kDa tetramer 
described above, and/or one, or several of the above mentioned 
oligomeric forms of the gp36 of HIV-2 . 

The invention pertains more especially to compositions 
containing the oligomeric, and in particular trimeric, proteins of 
the HA protein of the myxoviruses such as the ones responsible for 
influenza , 



The invention also pertains to the use of the compositions 
containing one, or several oligomeric proteins, and obtained 
according to the process described above for implementing diagnosis 
methods, or confirmation tests in vitro of pathologies caused by 
the infection of individuals (man or animal) by microorganisms 
susceptible of carrying such oligomeric proteins. 

For this, the invention pertains to any of the above mentioned 
diagnosis methods, or any of the confirmation tests, done by 
detection of the antibodies specifically recognized by these 
oligomeric proteins, and susceptible of being present in biological 
samples, in particular in serum, originating from individuals 
themselves susceptible of being infected by the microorganisms in 
question (in particular the ones described above) , 

The invention pertains more especially to any method of 
diagnosis in vitro of infections caused by the different viruses of 
the HIV type, and which are the cause of AIDS, in humans, or in 
animals, or any test confirming these infections, including, if 
necessary, a step using the invention's lysis process on AIDS 
viruses, or on the cells infected by them, susceptible of being 
contained in a biological sample, especially in serum, taken from 
an individual, and a step detecting the above mentioned antibodies 
by means of one, or several proteins in the oligomeric form, such 
as the ones obtained by implementing the above mentioned lysis 
process . 
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The invention also pertains to any composition containing: 

- at least a first compound, chosen among the ones described 
above, susceptible of solubilizing the proteins present in the 
cells, microorganisms, in particular viruses, or host cells 
infected by these microorganisms, and of dissociating (when it is 
used alone, or in a very large excess in relation to the second 
compound) the proteins which are in oligomeric form, in combination 
with 

at least a second compound, chosen among the ones described 
above, with the property of solubilizing the membrane oligomeric 
proteins by keeping them in an oligomeric form, while preserving /IQ 
all, or some of their immunogenic properties, 

the first compound being used in the combination defined above 
in proportions such that it preserves the property of solubilizing 
the proteins present in the cells, microorganisms, (in particular 
the proteins responsible for the replication of the genome of these 
microorganisms) , or host cells, while enabling keeping in 
oligomeric form the cells of the proteins susceptible of being in 
such as form in these cells, microorganisms, or host cells. 

A particularly preferred composition in the framework of the 
present invention is such that: 

- the first compound consists of a lithium salt, or dodecyl 
sulfate sodium. 
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- the second compound is 3- [ (3-cholamidopropyl) - 
dimethylamino] -1 -propane sulfonate (or CHAPS) . 

To illustrate this, the amount of the first compound, and more 
especially that of SDS, preferably represents about 1.5 times the 
amount (in g/1) of the total proteins present in the biological 
sample to be processed according to the invention's lysis process, 

In the hypothesis that one has a biological sample in which 
the concentration in total proteins does not exceed about 3mg/ml, 
the concentration of SDS is advantageously in the range of about 
5mg/ml . 

Preferably, the amount of the second compound, and more 
especially CHAPS, is at least equivalent to the first one. 
Advantageously, the second compound is used in an equiponderal 
ratio with the first compound. 

Particularly preferred compositions contain about 0.5% to 
about 1% of each of the two SDS, and CHAPS compounds. 

The invention also pertains to any process for obtaining the 
invention's compositions described above, and including as an 
example, the mixture of the first, and the second compound, as 
described above, if necessary in a buffered aqueous solution. 

The invention also pertains to packages of reagents (or kits) 
for implementing a lysis process according to the invention, and 
including a composition containing a first compound, and a second 
compound in combination, as described above. 



18 



The invention also pertains to packages of reagents for 
implementing the diagnosis methods, or confirmation tests, as 
described above, and including a composition containing one, or 
several oligomeric proteins as obtained by implementing the /II 
invention's lysis process, and, if necessary, a composition 
containing a first compound, and a second compound in combination, 
as described above. 

The invention also pertains to the use of one, or several 
oligomeric proteins, as obtained by the invention's lysis process, 
in order to obtain vaccine drugs, and compositions intended, 
respectively, for the treatment, and prevention of pathologies 
caused by the infections by microorganisms carrying these 
oligomeric proteins . 

For this, the invention pertains especially to vaccines 
against different viruses of the HIV type, and containing one, or 
several proteins as obtained by implementing the invention's lysis 
process on HIV type viruses (in particular HIV-1, and HIV-2) , or on 
cells infected by these viruses. 

The invention pertains more especially to vaccine compositions 
containing the above mentioned 120kDa trimer, and/or the 160 kDa 
tetramer, and/or the oligomeric forms of the 36kDa envelop protein, 
as obtained by implementing the invention's lysis process on HIV-1 
type, and/or HIV-2 viruses, in combination with a physiologically 
acceptable medium. 
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The invention pertains more especially to vaccine compositions 
against the different viruses responsible for influenza, containing 
a composition containing the oligomeric proteins, and more 
especially trimeric, of the HA protein, in combination with a 
physiologically acceptable medium. 

The invention will be better illustrated by means of the 
detailed description which follows the execution of the invention's 
lysis process in order to obtain the 120kDa and 160 kDa oligomeric 
proteins of HIV-1 described above. 

I MATERIAL AND METHODS 

1-CELL AND VIRUS LINES 

1-1 CEM 

Lymphoblastic line isolated from the peripheral blood of a 
patient with acute lymphoblastic leukemia (T4+) . These cells 
originate from the "American Tissue Culture Collection" (ATCC CC L 
119) , and have the reference CCRS-CEM. 

1-2 CEM HIV 

These are CEM cells chronically infected by the LAV BRU 
isolate for the CEM HIV-1, and the ROD isolate for the CEM HIV-2. 
1-3 PRODUCTION OF THE VIRAL PARTICLES 

The producing lines are cultivated at a density of 1 to 2.10^ / 12 
cells/ml. The medium, containing the viral particles produced, is 
renewed twice a day, and kept at 4°C for a maximum of 3 days before 
purification. 
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1- 4 PURIFICATION OF THE VIRAL PARTICLES 

The supernatants are processed in the following manner: 

- a first centrifuging for 30 min at 3,000 g enables 
eliminating the cell debris, 

- the supernatant is removed, the viral particles in 
suspension settled by centrifuging for 1.5 hours at 100,000 g, 

- the viral particles are placed in suspension again in TNE 
(Tris-HCL 0.02 M at pH7.5, NaCl 0.1 M, EDTA 0.001 M) , and purified 
by the discontinuous gradient isopycnic banding of saccharose from 
20 to 59% for 16 hours at 280,000g. 

The gradient is prepared from five saccharose solutions at 20, 
30, 38.5, 47, and 59% (weight/volume). It is equilibrium 
centrifugation in a discontinuous gradient density. The particles 
are therefore going to go through the successive layers of gradient 
until they meet a medium with a density identical to their own 
density (d= 1.13). 

The viral particles are recovered at the top of the 38% 
saccharose fraction. The fraction containing the viral particles 
is diluted with two volumes of TNE, and centrifuged for 3 hours at 
150,000 g to concentrate the virions. The sediment, consisting of 
viral particles, is then taken again with TNE. 

2 - SEPARATION OF THE PROTEINS THROUGH ELECTROPHORESIS IN 
POLYACRYLAMIDE GEL IN THE PRESENCE OF SDS 



21 



2-1 SOLUBILIZATION OF THE VIRAL PROTEINS IN OPTIMIZED 
CONDITIONS . 

The proteins are solubilized in the following sample buffer: 

Tris-HCl pH 6.8 0.0625M 

DTE (dithioerythritol) 0 . lOOM 

SDS 1% 

CHAPS 1% 

Glycerol 10% 

2-2 ELECTROPHORESIS CONDITIONS 

The polyacrylamide gels are poured at a constant temperature 
of 2 0°C. The separation of the proteins is done in 1 mm thick 

polyacrylamide gel, made successively of: 

- a resolution gel made of: 

Acrylamide 12.5% 

MBA (Methylene Bisacrylamide) 0.4% 

Tris-HCl pH 8.8 0.375M 

- and a concentration gel made of: 

Acrylamide 4% 

MBA 0.11% 

Tris-HCl pH 6.8 0.125M 
Electrophoresis buffers: 

upper Tris base 0.025M 

Glycine 0.192M 

SDS 0.1% 



lower 



Tris base 
Glycine 



0.02 
0.192M 



Electrical parameters 
500 volts (V) 
0 . 5 amperes (A) 
6 watts/plate (W) 
600 volts. hour (V/h) 
With these parameters, the migration is done at constant 
power, and ends when the 60 0 volts/hour are reached. The migration 
is done at a controlled, constant temperature of 20°C. 

3- ELECTROTRANSFER ON NITROCELLULOSE 

The proteins separated by electrophoresis are then 
electrotransf erred to a nitrocellulose sheet, or any other 
equivalent medium. 

4 - VISUALIZATION OF THE TRANSFERRED PROTEINS 

At the end of the transfer, the nitrocellulose is colored with 
a solution: 

Ponceau red at 0.025% 
Trichloroacetic acid 3.5% 

This step attaches the proteins on the nitrocellulose, but /14 
also enables coloring the transferred proteins, and therefore 
verifying the quality of the transfer. This staining is labile at 
a neutral pH. 



5 - IMMUNODETECTION 

All the steps are done at room temperature, and with constant 
agitation. The Ponceau red is totally eliminated by rinsing with 
PBS. 

- The nitrocellulose is saturated 30 min in a 1% skim milk 
solution in PBS. 

- Fixation of the first antibody contained in serum diluted at 
1/lOOth in the saturation solution, for 1 hour. 

- The solution containing the first antibody is eliminated, 
and the nitrocellulose is rinsed 3 times, 10 min, with a 0.1% Tween 
20 solution in PBS. 

- The second antibody is diluated to 1,000th in PBS/Tween 20, 
and incubated for an hour. 

- The nitrocellulose is then washed 3 times, 10 min, in 
PBS/Tween, then quickly rinsed in PBS. 

- The visualization is done in a NBT/BCIP solution ("nitro 
blue tetra2olium/5-bromo-4 chloro-3 indolyl phosphate"), the 
reaction is stopped in distilled water. 

II -RESULTS 

In the conditions using the invention's process for 
solubilization of viral proteins, three bands corresponding to the 
"env" gene products can be revealed at 160, 120, and 41 kDa, which 
allow one to suppose, in a first approach, that it is respectively: 

- the precursor, gpl6 0; 
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- the external gpl2 0 glycoprotein, which enables recognizing 
the CD4; 

- the gp41 trans -membrane glycoprotein, which enables the 
fusion of the membranes. 

In these conditions, however, the gp41 still appears with weak 
intensity, while in the conventionally used conditions of 
solubilization of viral proteins, the gp41 appears with greater 
intensity, with counter part, the absence of gpl60, and gpl20. 

However, the results obtained with the monoclonal antibodies 
show that : 

- the band situated at 12 0 kDa contains a protein which has /15 
an antigenic determinant of gp 41, because an anti-gp41 monoclonal 
antibody recognizes the 160 kDa, and 120 kDa products 
simultaneously. 

- the same 120 kDa product is very weakly recognized by an 
anti-gpl20 monoclonal antibody, which itself, does not recognize 
the product which must be its precursor, gpl60. 

If one can not exclude the hypothesis that the antigenic 
determinant recognized by the anti-gpl20 monoclonal antibody is not 
accessible on the non cleaved gpl60 precursor, the presence of an 
antigenic determinant of gp41 on gpl20 can not, on the contrary, be 
explained, because these two proteins are coded by different 
regions of the viral genome, and they do not have sequence 
homology, nor crossed immunological reactivity. 
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Consequently, all the antigenic determinants recognized by 
these anti-gp41 monoclonal antibodies are present on the 120 to 160 
kDa products , and the antigenic determinants of gpl2 0 are never 
detected on the 160 kDa product. This suggests that the two bandes 
revealed in "western blot" at 120, and 160 kDa correspond to 
oligomeric forms of gp41. 

However, the anti-gpl20 monoclonal antibodies also recognize a 
120 kDa product. Therefore, it is necessary to suppose that the 
band revealed by the immunoblots with a positive serum, corresponds 
to the detection of two "env" gene products, that is a multimeric 
form of gp41 combined with the external gpl2 0 glycoprotein. This 
is compatible with the results obtained in "western blot" because, 
the immunoblots done with the anti-gpl2 0 monoclonal antibodies give 
a band of about 1 mm in the 12 0 kDa region, while on the same 
membrane, a positive serum gives a much larger signal of about 3 to 
4 mm in this region. In addition, this band recognized by the the 
anti-gpl20 antibodies is not only narrower, but also slightly 
higher than the band recognized by the the anti-gp41 monoclonal 
antibodies . 

Thus the 160 kDa product revealed on the "western blots" 
prepared from lysates of virus corresponds to a gp41 tetramer, and 
the 12 0 kDa band corresponds simulataneously to the gpl2 0, and to a 
t rimer of gp41 . 



The precursor coded by the env gene (gpl60) will not be 
present in the viral particle in its non cleaved form. This point 
agrees with the results of Pinter et col. (1989) who, by means of 
an anti-gpl20 monoclonal antibody, revealed the presence of gpl60, 
and gpl2 0 in a lysate of infected cells, while the same antibody 
only recognized the gpl20 in the viral particles. 

The addition of CHAPS, or 3- [ (3-cholamidopropyl) - 
dimethylamino] -1-propane sulfonate] to the dissocation buffer of 
the viral particles appears directly responsable for maintaining /16 
the oligomeric structures of the viral envelop 's glycoproteins. 
CHAPS is a " zwitterionic" detergent whose structure is close to 
that of cholesterol, and which has properties close to those of 
other ionic detergents, like chelates, and deoxycholates , CHAPS 
allows a good solubilization of the membrane proteins, and prevents 
the formation of protein agglomerates. It has enables isolating 
membrane receptors without changing the properties (affinities, 
specificities) , while these receptors lose their properties when 
they are extracted with other detergents [Simonds et col., 1980; 
Sladeczek et col., 1984; Brose et . col., 1992]. 

In the case of HIV, the stabilizing effect of CHAPS on the 
quaternary structure of the tetramer depends on the concentration 
in CHAPS at the time of the dissocation of the viral particles. If 
the CHAPS is added to the viral particles, already dissociated by 
the effect of the SDS, it does not allow the recombination of the 
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monomers. For HIV, the gp4l/CHAPS interaction seems to stabilize 
the gp41's oligomeric conformation, which allows it to be perfectly 
recognized by the antibody. Without CHAPS, and at 1% of SDS, the 
oligomeric forms are progressively dissociated, the dissociation 
being accelerated by the treatment at 95°C. In addition, it has 

been shown that the maximum concentration of SDS tolerated by the 
gp41 tetramer is in the range of 0.1 to 0.15%. Above this, the 
tetramer is dissociated. However, it seems that the tetramers can 
resist higher SDS concentrations, but for a very short lapse of 
time (about 5 min) [Pinter et col., 1989]. These results reinforce 
the observations done in the laboratory with the revelation of the 
loss of antigenic reactivity in the area of the oligomeric forms of 
gp41 by processing of samples at 95°C in the presence of 1% of SDS. 

One can therefore suppose that during processing of the viral 
particle by the solubilization buffer containing both CHAPS, and 
SDS: 

- the CHAPS replaces the membrane cholesterol with a greater 
affinity for the hydrophobic amino acids implicated in the 
interaction with the cholesterol than that, less specific, of the 
SDS for these same trans -membrane hydrophobic amino acids, 

- while the SDS replaces the membrane phospholipids, and 
glycolipids. 
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- the SDS-CHAPS combination tends to reconstitute the 
environment necessary for maintaining the oligomeric structures of 
the trans -membrane glycoproteins. 

However, an excess of SDS, or prolonged heating at the time of 
the solubilization displaces the interaction in favor of the SDS, 
which then takes the place of CHAPS, irreversibly. 

III-lMMUNOGENICITY TEST WITH MICE 

- Obtention de la vaccine preparation 

The influenza virus, purified by ultracentrif uging on a 
saccharose gradient is placed in suspension again in a phosphate 
buffer (PBS) at pH 7 . 4 in a concentration of 3 mg of total 
protein/ml (protein proportion according to Bradford, 1976) . 

After sonication, the virus is processed for 18 hours at 37°C 
with an equal volume of a solution of detergents containing 1% of 
SDS, and 1% of CHAPS, in a PBS buffer at pH 7 . 4 DTE 

(dithioerythritol) 0.02M. One searches for the absence of residual 
virus by inoculation of 0.2 ml of the undiluated viral prepartion, 
or diluted to 1/10 in the allantoic cavity of 10 day eyed chicken 
eggs; in the case of residual infectious activity, an additional 
inactivation step can be done by processing with 0.01% final 
formaldehyde for 24 hours at room temperature. 

- Immunization protocol 

BALB/c mice (IFFA-CREDO France) , 6 weeks old, are immunized 
subcutaneously , in a volume of 0.5 ml, with 0-0.1-1-10 doses, and 



100)ig of total proteins of the inactivated viral preparation 
obtained previously; these doses are prepared by dilution of the 
preparation in a PBS buffer pH 7.4. They are administered without 
adjuvant. Each experimental group consists of 10 animals each 
receiving an identical dose of antigen. 

Two immunization schemes are done in parallel, which have, or 
do not have a booster injection: 28 days after immunization, the 
groups of animals which had a single injection are bleed, those 
which underwent a booster injection receive an injection of the 
same dose as during the initial immunization, and are then bleed 15 
days after the booster. The blood samples are done in the carotid, 
with ether anesthesia of the mice. 

- Analysis of the serums 

The serums are analyzed for their content in antibodies 
inhibiting the hemagglutinin activity of the influenza virus (IHA 
antibody) . (It is admitted that in humans they have a protective 
signification in relation to the immunization strain for ratios in 
the range of 4 0-80) . 

The serums are first rid of their non specific inhibitors by /18 
processing with the cholera neuraminidase (Receptor Destroying 
Enzyme, RDE) , followed if necessary, by processing with potassium 
metaperiodate . 

The hemagglutination inhibition reaction (Palmer, et al . , 
1975) uses an equal volume (in 50 |il, in a PBS buffer) of dilutions 
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at a rate of 2 of the processed serums, the influenza virus diluted 
in order to contain 4 hemagglutinin units, and the chicken red 
blood cells at 0.5%. The content of the serum in IHA antibodies is 
given by the reciprocal of the last dilution that inhibits the 
hemagglutinin activity of the virus. 
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CLAIMS /21 

1. Process for the lysis of cells, or microorganisms, such as 
viruses, or host cells infected by these microorganisms, with, or 
without modified genomes, in particular in order to obtain, and if 
necessary, to purify the proteins with a membrane location in the 
cells, microorganisms, or host cells, -this process enabling one to 
keep in an oligomeric form those proteins susceptibles of being 
present in such a form in the above mentioned cells, 
microorganisms, or host cells, while destroying the infectivity of 
these microorganisms, said process is characterized by the fact 
that it includes a step for processing these cells, microorganisms, 
or host cells by means of a composition containing a combination of 
at least two different molecules (respectively called first, and 
second compounds) of an amphipathic character, each containing a 
hydrophobic part, and a hydrophilous part. 

2. Lysis process according to Claim 1, characterized by the 
fact that at least one of the two molecules, that is the first 
compound, has the property, when it is used outside of the 
combination with the second compound, of solubilizing the proteins 
present in these cells, microorganisms, or host cells, and of 
dissociating the proteins which are in an oligomeric form, this 
compound being used in the combination defined in claim 1 with the 
second compound in proportions such that it conserves the property 
of solubilizing the proteins present in the cells, microorganisms. 
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or host cells, while allowing one to maintain the oligomeric form 
of those of the proteins susceptible of being in such a form in the 
cells, microorganisms, or host cells. 

3. Lysis process according to Claim 2, characterized by the 
fact that the first compound is constituted by one, or several 
hydrocarbon chains, saturated, or unsaturated hydrophobics, 
branched or not, and with a polar head linking these hydrophobic 
chains together, or not. 

4. Lysis process according to Claim 3, characterized by the /22 
fact that the the first compound is chosen among the compounds with 
the following formula: 

CH3-(CH2)n-R in which: 

-R represents a sulfate, phosphate group, or a halogen, in 
particular chlorine, or bromine, 

- n is greater than or equal to 4, and preferably situted 
between 10, and 18. 

5. Lysis process according to one of Claims 1 to 4 , 
characterized by the fact that the second compound used in the 
combination defined in claim 1, has the property of solubilizing 
the membrane oligomeric proteins while keeping them in oligomeric 
form, while preserving all, or part of their immunogenic 
properties . 

6. Lysis process according to Claim 5, characterized by the 
fact that the second compound's basic hydrophobic structure is the 
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the gonane nucleus, consisting of 4 cyclic nuclei A, B, C, and D, 
with 17 carbon atoms, constituting the basic structure of 
cholesterol, with, or without branched hydrocarbon groups at 10, or 
at 13, as well as hydrophilous groups on some of the 17 carbon 
atoms, in alpha, or beta, mainly at 3 , 7, 12, esterified, or not, 
this basic structure being combined, or not, to another branched 
polar head on the D cyclic nucleus at 15, 16, or 17, directly, or 
not by the intermediary of a hydrocarbon chain . 

7. Lysis process according to one of Claims 1 to 6, 
characterized by the fact that the first compound is sodium dodecyl 
sulfate (or SDS) , and the second compound is 3-[(3- 
cholamidopropyl) -dimethylamino] -1 -propane sulfonate] (or CHAPS). 

8. Lysis process according to one of Claims 1 to 7, 
characterized by the fact that it is applied to human, animal, or 
plant cells, or on microorganisms, or host cells infected by these 
microorganisms, in particular human, animal, or plant viruses, with 
proteins, in particular envelop glycoproteins susceptible of being 
in the oligomeric form, and if necessary, responsible for the 
fusion of the virus-host membranes at the time of infection, 

9. Lysis process according to one of Claims 1 to 8 , 
characterized by the fact that it is applied to human retroviruses 
of the HIV-1, HIV- 2, and HTLV-I, HTLV-II type, the myxoviruses, in 
particular, the influenza virus, the paramyxoviruses, in /23 
particular the mumps virus, and the measles virus. 
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10. Lysis process according to one of Claims 1 to 9, 
characterized by the fact that it is applied to the different types 
of viruses responsible for AIDS, HIV 1 or HIV 2, or a mixture of 
these last ones, in view of the separation, as for HIV-1, on the 
one hand, of a part of the HIV-1 's trans -membrane envelop protein, 
of 41kDa known by the name of GP41 (responsible for the fusion of 
the membranes with the target cells during infection) , in the 
oligomeric form, that is to say, trimeric of 120kDa, and more 
especially tetrameric at 160 kDa, and on the other hand, the other 
proteins entering into the composition of the virion, in particular 
the products of the "gag", "pol", and "env" viral genes, including 
gpl20 (another product of the split described above of the 
precursor of the gpl60 envelop protein, and which is responsible 
for recognizing the positive CD4 target cell) in the monomeric 
form, and as for the HIV-2, on the one hand the oligomeric forms of 
the envelop protein of 36kDa, known by the name of gp36, and on the 
other one, the other proteins constituting the virion, in a manner 
similar to HIV-1. 

11, Lysis process according to one of Claims 1 to 9, 
characterized by the fact that it is applied to the different types 
of myxoviruses responible for influenza, with the possibility of 
separating, on the one hand, a part of the HA envelop protein with 
hemagglutination properties in the oligomeric form, and more 
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especially the trimeric, and on the other one, the other proteins 
entering into the virion's composition. 

12. Process for obtaining proteins in their oligomeric form as 
it exists in the cell membranes, or in the microorganism membrane, 
characterized by the fact that it includes a step of lysis of the 
cells, the microorganisms, especially the viruses, or the host 
cells infected by these microorganisms, according to the process 
according to one of claims 1 to 11, if necessary, followed by a 
step in itself, separating the proteins obtained during the 
previous step, in particular by electrophoresis in polyacrylamide 
gel, in the presence of sodium dodecyl sulfate, for example, 
enabling the separation of the proteins in function of their 
molecular mass, the proteins in oligomeric form remaining combined 
in such a form, this last step, or the previous lysis step being 
themselves, if necessary, followed by a step purifying the protein, 
or proteins thus obtained. 

13. Oligomeric proteins as obtained by implementing a /24 
process according to one of claims 1 to 12 . 

14. Composition of oligomeric proteins as according to Claim 
13, containing the t rimer of the HIV-1 trans -membrane envelop 
protein of 41kDa (or gp41) , that is the 12 0kDa t rimer described 
above, and/or the tetramer of this gp41, that is the 160kDa 
tetramer, and/or one, or several of the oligomeric forms of the 
gp36 of HIV-2. 
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15. Composition of oligomeric proteins as according to Claim 
13, containing the HA envelop protein with hemagglutinin properties 
in the oligomeric, and in particular trimeric form, the myxoviruses 
such as the ones responsible for influenza. 

16. Method of diagnosis in vitro of pathologies caused by the 
infection of individuals (man, or animal) by microorganisms, in 
particular by viruses of the HIV type, this method including a step 
of detection of the antibodies specifically recognized by the 
oligomeric proteins as obtained by the process according to one of 
Claims 1 to 13, in particular the proteins according to Claim 14, 
these antibodies being susceptible of being present in a biological 
sample, especially in serum, taken from individuals themselves 
susceptible of being infected by the microorganisms in question. 

17. Vaccine composition against different viruses of the HIV 
type, containing a composition according to Claim 14, in 
combination with a physiologically acceptable medium. 

18. Vaccine composition against the different viruses 
responsible for influenza, containing a composition according to 
Claim 15, in combination with a physiologically acceptable medium. 

19. Composition characterized by the fact that it contains: 

- at least a first compound, susceptible of solubilizing the 
proteins present in the cells, microorganisms, in particular 
viruses, or host cells infected by these microorganisms, and of 
dissociating (when it is used alone, or in a very large excess in 
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relation to the second compound) the proteins which are in 
oligomeric form, in combination with 

at least a second compound, with the property of /25 
solubilizing the membrane oligomeric proteins by keeping them in an 
oligomeric form, while preserving all, or some of their immunogenic 
properties, 

the first compound being used in the combination defined above 
in proportions such that it preserves the property of solubilizing 
the proteins present in the cells, microorganisms, or host cells, 
while enabling keeping in oligomeric form the cells of the proteins 
susceptible of being in such as form in these cells, 
microorganisms, or host cells. 

20. Composition according to Claim 19, characterized by the 
fact that the first compound is sodium dodecyl sulfate (or SDS) , 
and the second compound is 3- [ (3-cholamidopropyl) -dimethylamino] -1- 
propane sulfonate] (or CHAPS) . 

21. Composition according to Claim 19, or 20, characterized by 
the fact that the amount of the first compound, and more especially 
that of SDS, preferably represents about 1.5 times the amount (in 
g/1) of the total proteins present in the biological sample to be 
processed according to the lysis process defined in one of claims 1 
to 13 . 

22. Composition according to one of Claims 19 to 21, 
characterized by the fact that the amount of the second compound. 
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and more especially CHAPS, is at least equivalent to the first one. 
23. Composition according to one of Claims 19 to 22, characterized 
by the fact that the SDS, and the CHAPS are used in an equiponderal 
ratio, and preferably contain about 0.5% to about 1% of each of 
these two compounds . 

24. Packages of reagents (or kits) for implementing a lysis 
process according to one of claims 1 to 13, and including a 
composition according to one of Claims 19 to 23. 

25. Packages of reagents for implementing a diagnosis methods 
according to Claim 16, including a composition containing one, or 
several oligomeric proteins as obtained by the process according to 
one of Claims 1 to 13, in particular a composition according to 
Claim 14, and, if necessary, a composition according to one of 
Claims 19 to 23 . 
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